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ABSTRACT
A project was conducted to (1) produce normative data
for the Literacy Assessment Battery 4LAB) and (2) evaluate the LAB as
a potential supplement to the Agged Services Vocational Aptitude
Battery (ASVAB) for use a selection and classification instrument
for the miPitary serviceS. The distribution of auding and'reading
gkills _ih the population that applies for military service was first
determined by administering the LAB test to more than 4,500
applicants for service; these scores were normed,und related to other '
ljteracy tests and composite scores of the ASVAB. It was found :that
*auding an reading are highly correlated, indicating .that people who
:are unskilled at reading are the least skilled in comprehending oral
language also, However, for' the lowest-scoring populations, the lower
@Wthe ‘Yeading skill, the more likely the auding skills were better. The ’
predictive validity study showed the value’ of the LAB for predicting
qualification status, predicting attrition, and predicting promotion
(although education level .emerged as the best single predictor of
promotion). It was concluded that understanding the nature of
literacy and the relationships of literacy to aptitude assessment can
lead to improvements .in selection and classification. The LAB should
continue' to be used in conjunction with the ASVAB to predict success
“,in training schools where the demands for literacy ‘and oracy , skills
are higher than on the job.. (KC). . :
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The presen} report is one of a series resulting from research under Cont.ract

" No. MDA903-804C-0588 Evaluation of the Predictive Validity of the Literacy Assess-

. ment Battery (LAB), This research is sponsored by the Office of the Assistant Secretary

= of Defense (Manpower, Resew%Affalrs and Logistics), Directorate for Accession Policy.
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EXECUTIVE SUMMARY  *

* BACKGROQOUND : Lo ’ . .
As a part of a ¢ontinuing program of research to improve selection and classifi¢ation ‘
testing in the military, the OASD(M&RA) sponisored research during Project. 100,000
that indicated that the assessment of auding (listening) skill contributed significantly to
¢ the ability to identify the more capable job.performers among personnel in Mental Cate-
gory IV. Subsequent work, sponsorgd by the Air Force, produced a theoretical mode]
:of the relatxonshxp of auding to readmg skills that suggested reasons why audi’hg assess-,
ment might contribute to the prédictign of job performaace among lower-aptitude’, < & )
personnel. .ot t.
There were two’reasons: first; many lower- aptltude persons are unskilled reader.s, N
and the ASVAB tests, which demand reading skills for successful performance, cannot .
- discriminate, among the poor readers, between those. with poor oral language compre- =«
— ~hension skifls and those with relatively well-developed oral languake skills but who have
problems with written language. An auding test makes the detection gf such persans -\ ' -
possible. ‘Second, job skills and knowledges ¢an often be learned through watchifg and -
-+ listening. Readmg"shlls may play a minor role in the accomplishment of many job tasks.
) ' but auding comprehension is required for performing even the most routine tasks (e.g.,
o .~ verbal orders must be followed). Auding assessment helps identify persons with reason- .
ably well developed oral language comprehension skills who can learn to pe),'form Job . ="
- tasks through observation and listening. .
The theoretical work on auding and reading suggested that in the typlcal case,
reading skills are based upon preexisting ability to comprehend oral language, Pre-
school children and illiterate adults generally have some degree of oral language skill e
. prior to lqamu(g to read. Then, in learhing to read, they close the gap betweemw oral St
and written language comprehension abilities. Based dn these ideas, the Air Force
Human Resources Laboratory sponsored addifional research that produced a theracy
Assessment Battery (LAB) designed to assess the ‘“‘gap” between a person’s auding and ‘
reading skills. However, the LAB test was developed onlf/ in an experimental form, .
J and was not normed on a ‘sample of young adults like those who apply for military -
service, nor was the effectlveness of the LAB asa selection and.classification tool

evaluated. . v
‘ .- : . ' . < s ! i -
PROBLEM ! % : :
The present research was conducted to (1) produce normative data for the. LAB,
and (2) evaluate the LAB as a. potential supplement to the Armed Services Vocational .
Aptitude Battery for use as a selection and classification instrument. .. .
\ S ’ -
’ APPROACH | - ; ST Q "

To determine the distribution of auding and reading skills in the populanon that
- applies for m1htary service, Mathews, Yalentme, and Sellman (1978) admmxstered
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the LAB test to\o er 456(2 apphcants for service as a part of research to study readmg
skills of applicants for military service.
The present research analyzed the LAB data obtained by Mathews et al., to develop

normative data for the \LAB and to relate scores on the LAB to other hteracy tests and

' composxte scores of the ASVAB. Additionally, the LAB and other literacy and aptitude

ﬁ data were merged with data on qualificatio status, attrition, and paygrade attained

contained in the computer data files of the Defense Manpower Data Center (DMDC).
Theslatter data served as the criteria for evaluating the predictive vahdlty of the LAB .
and the AFQT cohposite from the ASVAB.

MAJOR FINDINGS

(1) Normative data i'egardin ' oracy and literacy skills. "Consistent with t'he
theoretical model it was found that: - . ' .

o .

. T . Audmg and ‘reading ak " hlghly correlated (.73 for LAB Auding and.Read- ’
' ‘ ing Paragraphs) mdlcatl‘ g that peeple who are unskllled at reading are the
' : leagt skilled in comprehending oral language, also, J’

e The lower the reading skill, the more likely one is to find people who
comprehenc#bettef by audihg than by reading; however, overall, actoss the
full range of reading skills in\ the norming population, except the ve
lowest levels, people tended to perform better by reading than by auding.
This suggests that for the majority of poor readers who apply for military
service, literacy problems are accompanied by oracy problems (low oral _ -
language vocabulary and low ab:l.\'gj to process orally presented material).

<.

(2) Predicting qualification status, attxition, and promotion. The predictive
validity study obtained results showing the value of the LAB for: =~ .- -

. Predmtﬂg qualification status. The\LAB total score correlated almost =~ _———-
) - as'well with Quahﬁcatlon status (qualified vs. not-qualifxéd for military .

> \; . Total scores correlate- 71) . \

o Predicting attrition. The predmtlon of 'tmn from military service was
. performed separately for attntlon in 5t six months, which reflects -
-" the learning dexPands of initial entry 4nd job training and orientation, and )
months 7}’through 30, which reflec penod of job performance in which .
_ cognitive 'skills are stressed least, i onally, months to attrition was
used as'a criterion foi'\that subp ulatlon which in fact attrited. Results . .
oo g supported the hypo isis that adding oracy skills to the literacy skills -
", . ’ . assessed by the AFQT would improve the accuracy of selection and classi-
fication procedures Though no case were correlatlons very large none-




.

e Predicting promotion {paygrade achievea) Education level emerged as the

hest single predictor of paygrade achieved, no doubt reflecting the practlce )

a " across the Services of using education level as.one criterion for promotlorl
< to higher rank. The LAB Auding Paragraphs test once again emerged as the
best LAB subtest to supplément the AFQT in predicting paygrade. :

- \
-~ CONCLUSIONS S
L 2 -
Understanding the nature of llteracy and the relatlonshlps of literacy to aptitude

\assessment can lead to improvements in selecfion and classification. Continued explora-
tion of the Literacy Assessment Battery {LAB) as a selection and classification supple-
ment to the ASVAB should be uridertaken to predict success in training schools where
the demands for learning by oracy and literacy skills are higher than on-the-job. For

. training settings, criterion measures, for example, end-of-course grades, are more llkely
- to reflect the types of cognitive skills assessed by the LAB and ASVAB subtests and ~
¢omposites than do the behavioral factors that make up the majority of the reasons

. ,given for attrition from the military. With a greater correspondence among the skills
. , and knowledges represented in the predictor and criterion variables, predictive vahdlty
/ should“increase. . .
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'Chapter 1 . s N . .
L B . o _
4 INTRODUCTION _ SR ..
- - i - ’
Applicants for m1htary service. must meet the standards for enlissment established .

by Congress, the Department of Defense and each of the armed services. In addition to
educational selection standards, applicants must dlso meet the criteria established for
performance on the Armed Services Vocatlonal Aptitude Battery (ASVAB).
’ However, even though thé ‘ASVAB is at the state-of-the-art as a personnel selection
and job classification ‘instrument, there are indications that some applicants whose per-
formance qan the ASVAB disqualifies them from service could if given the opportumty‘
successfully complete a job training program and be productivély utilized in a duty posi-
tion. This was evidenced in the late 1960s when, under Project 100,000, several hundred
thousand individuals were enlisted whose aptltude scores were well below the stghdards ¢
. . . then in existgrice. While, as a group, these “new standards’*<personnel did not learn as. :
) - well (Fox, Taylor, and Caylor, 1969), and did not perform Mwb knowledge and .
- . ]Ob sample performance tests as did higher aptitude groups (Vineberg, Sticht, Taylor, and - ’
. Caylor, 1971), literally tens of thousands learned and performed 3s well as service mem- .
bers whqse aptitude scores .met the higher'standards of the pre- and post-Project 100,000 -
penods < . ¢

.
“»

APTITUDE AND LITERACY IN SELECTION AND CLASSIFICATION

The Project, 100 000 research, and numerous other studies conducted by the various
research and developrhent_offices of the armed services (see the annual proceédings of the
Mﬂltary Testing Association), have aimed to 1mprove the selection and classification
- accuracy of the ASVAB to more effectively draw .upon and utilize what is becoming a
) . shrmkmg work force. Military Inanpower analysts report that populatlon [figures indicate
) . a reduetidn in the populatlon of people aged 17 to 24 from 13% in 1975 to 8% in 1985
: (Cantex, 1978). - It is, therefore, in the interest of the armed services tofind ways to
assess more careﬁrlly the capabilities of this shrinking youth populatlon so that selectlon
and classification decisions are not wasteful of scarce human resources.
. Compoundmg the problems arising from a reductlon in the youth population from
. which the mlhtary typically obtains new personnel are reports that the literacy {verbal
- and mathematics)- «skills of this shrunken population are lower today than during the
mid-sixties and earher (Waters, 1981). While the operational consequences of this’
reported decline are uncertain; thie new forms of the ASVAB (Forms 8, 9,.and 1’0)
< . implemented in October-1980 were designed to (1) more accurately estimate ability, *
paxtxcuiarly in the-lower-test score range, and (2) provide a- better measure of literacy
(Report to the House and Senate Committees on Armed Services, OASD(MRA&L), o
* ° - December 31, 1980). .
The latter report goes on to mdwate further the importance-of literacy, in the form
of reading, to the selection and classification process. First, with regard to-the 'ASVAB
- itself, the report notes that “. . .-portions of the new ASVAB were designed to”provxde
a better measare of readmg skxlls than tests previously used Because ASVAB 8,°9, and -,

L)
"
e .
e -
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10 have a high degree of correlation with commercial reading tests, they improve DoD’s '
ability to sereen out applicants with margmal\hteracy skills,” .(p. 7). Table 13 of this
report shows that correlations of ASVAB Forms 6 and 7 with general reading are in the «
.66 to .79 range. "Mathews, Valentine, and Sellman (1978) reported a multiple” correla-
tion between three ASVAB subtests (Word Knowledge, ,General‘.Smence, Numerical
Operations) ahd reading of .86 (p. 10).
The importance of reading to selection and classification is further ewdenqed through

direct examination of sample ASVAB items that are available for public examination.
. For ASVAB Form 5, there are 12 group-administered tests of which 10 require reading

of words, senténces, numerals and arithmetic operator symbols (+, -, X, +). Thus, read-
. ing’is a component of practically all of the'subtests comprising the ASVAB Form 5,

and the new ASVAB increases this use of reading by dropping the Space Perception sub-

test and including the Paragraph Comprehension subtest.

" ThHe OASD(MRA&L) report to Congress also points out that, whereas in the past, ,
the ASVAB has been primarily validated as a predictor. of tramablhty, and, hence it has
fbeen vahdated against criteria of success in training, there is a new effort to validate the.
ASVAB as a "predictobr of job performance. For training programs, and increasihgly for
job performance, the criteria of success have included performance on paper-and-pencil
tests that require literacy skills. Forinstance, the Army has initiated the use of Skill
Qualification Tests (8QTs).which asses¥ job proficiency using both written and hands-on
performance components. Research that influenced the policy decision to develop SQTs
indicated that, averaged over four Army jobs, general reading ability correlated about .50
with the paper-and-pencil test component and .38 with the hands-on compohent (Stu:ht
1972, p. 291). More* recent data correlating operational SQT ‘performance with general

. reading confirnt these earlier fmdmgs (Miller, Nystrom, and' Hicks, 1980).

In summary, it is clear that literacy is a con that is related Yo-the business’ of
selection and classification in DoD,. First, thére is concern that the teracy skill§ of the
youth population from which new recruits are drawn are declinj Second, the ASVAB

. requires readfhg as a necessar;y but not sufficient information processing skill for perform-
ance beyond random guessing. Third, the ASVAB is. more and-fore being validated as
a selection and classification mstrument against job proficie cntena hat contain »

.. literacy skills as components'for performance. Paper-and-penc tests which were once

the criteria for validating ASVAB tests in the trammgkti;e\q.gumt end-of-course grades,
aré now being developed to ass¢ss job proficiency.at the permanent duty station and,
mcreasmgly, are being used as.a factor ih determining promation to hxgher paygrades

(Army Regulatxon 600-200, 1 January 1981—) theracy thus beconies a concept tha.t is

common across predlctor and cntenon measures, *

Given the centrality of literacy in the dévelopment and validdtion of the ASVAB

as the DoD’s pnmary selection and classification tool it is importayt to have as clear.

. an understanding as is possible regaeding (1) the, nature of literacy and the-Yole of

(hteracy in aptitnde assessment, and (2) the mphcations of such knowledg

‘ments of military trammg programs dnd jobs,

Chapter 2 of- this report presents an analysis of hteracy and discusse: the role of '’
literacy in aptitude assessment.. :

Chapter 3 summarizgs research to develop a Literacy Assessment Battery that: was
based on the analysis of literacy outlined in Chapter 2. .




-\ . o~ ’

. In Chapter 4, a study is reported| that ploés the use of the Literacy Assessment
' Battery as a selection and classificatio} supplegfment to the ASVAB. While this research

was conducted using ASVAB Forms 6 , and is therefore not directly applicable to

the new ASVAB 8i9, and 10, the researc 1s useful as an exploratory project to deter-

mine if further developments along this line of inquiry are warranted.

. Finally, Chapter 5 presents a discussion of the findings and coneeptdpprésented in
Chapters 2, 3, and 4 and draws implications of the present research for understanding

. the concept of ‘“‘aptitude” and the assesyment of aptitude for more effective selection
and classification. '
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Chapter 2

. THE NATURE OF LITERACY

Intelhgence, 1Q, aptitude, and literacy are concepts that are intertwined m—erdmary :
parlance. For instance, a September 1980 article in Science magazine shows how these
concepts merge in common usage:

“Although the Army,! in common with everyone else who attacks aptitude
. and IQ tests, insists that verbal skills and ability in handling written tests |
are not necessarily indicators of how a person will actually function, this is ¢
a debatable proposition. Literacy in the Army is notorously low. For
example, a check at Fort Benning in 1976 revealed that 53 percenf of the
enlistees had a 5th grade or lower reading ability. There are many experts
. who regard literacy not just as one of many desirable skills, but as a funda- .
- mental indicator of mental ability.”” (Holden, 1980, p. 1099)

y * But it is not only in semi-popular writing that the concegtual commingling of
literacy and aptitude, intelligence, etc., is evidenced. In a technical report describing
correlations of reading test performance with Skiil Qualification Test (SQT) scores
for several military occupational specialties (MOS), the f%gowmg discussion is found .

.o of correlations among the written and hands-on components of the-SQT:

- “The most important correlations are between Written Percént Correct (WPCT) ‘
- and redding test scores (.41, .40, and .46, for word knowledge, reading com-

prehensxon and reading level, respectwely) This indicates a substahtial rela- .

tionship between reading abllxty and WPCT., |

However, part of these correlations may be exp!amed by a “g" factor (“gen-
eral ability” or ‘‘general intelligence”) that relates to both;mn and hands-
on tests, rather than a special.reading factor,

. (Mhds-on percent correct) correlated about as much thh the reading
test as with the WPCT, indicating some sort of “g"” factor underlying ail
three tests.” (Miller, Nystrom, and Hicks, 1980)

Here, some sort of “general intelligence” factor is postulated to be “underlying”
the reading tests and written and hands-on compbnents of the SQT, again illustrating .
the jnterrelatedness among the concepts of literdcy (reading), aptitude, and intelligence..
It seems clear, from the foregoing, that there is a need to. disentangie the.concepts
of intelligence, aptitu e, verbal abilities, and literacy so that more appropriate assessment
of work force capabilities can be achieved. This is a more pressing concern when it is
recognized that literacy, but not aptitude or intelligence, is thought to be teachable and
learnable. Cleaxly, there waquld be implications for defense accession pohcxes, education, .
. and trammg if it should turn out otherwise. . L » e
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AD VELOPMENTAL MODEL OF LITERACY

trammg, and job performance in the mlhtary the OASD(M&RA), in 1968, initiated -
reseé.rch by the Human Resources Research Organization on the nature and uses of e
.htex«‘acy in military environments (Sticht, 1975). Early-6n in the conduct of that LA "
research‘ a mdlmentary conception of the hierarchical, developmental relatlonstups S . 4
among bertam basic adaptive processes, oral language, and reading wasg, arti¢alated ‘
(Sticht, 1972). “This work was continued under the sponsorshlp of the Air Force Human
Resources Laboratory« and resulted in the publicatiorr of a more fllly developed model 1
- of the relationships among ‘basic inforhiation processing skills, oral and writtenlanguage

\. “and the eontents of memory that are used to express or comprehend knowledge Pre- -

sented in oral or written language (Sticht, Beck, Hauke, Kleiman, and James, 1974). - "~ _ . . I

Because of thé centrality of the concept of hteracy for selectlon, class1f1catlon ’ o I

The goal of the effort to construct a developmental model of literacy is to explain,
" at a macro-level, how children who are born, as illiterates, into our literate culture, :
acquire the knowledge and skills required to perform the vast numbers of literacy tasks
that our society has come to expect citizens to perform. This includes, of course, thé )
kinds of literacy tasks posed by the ASVAB or any test of intelligence, aptitude, or . .
achievement that requires the use of graphlc (printed; written) language and non- P
language (e.g., ) symbols. L ]
Figure 1 presents, in schematic form, an overview of the major concepts included T
in the developmental model of literacy. Before addressing the“details of the model, . .
several orienting comments regarding Figure 1 are in order. First, the figure is meant’
to portray a developmental sequence when examined from left to right. The sequence . ]
begins with the newborn infant, and goes through stage 4 in which literacy skills are :
functional. The broad arrowhead on the far right is meant to imply continued devel-
opment over the lifesparr. The dévelopment of literacy, language, and knowIedge isa l
lifetime activity. ,
Examining Figure 1 froln top to-bottom, the top senes of boxes are meant to - o
: represent the environment in which the person exists. This is the environment “outside ) . 1
o~ . the head.” This external environment makes available information displays in the form S
of structured energy (mechanical for hearing; electromagnetic for seeing) that the ’
person can explore and transform into internal representations of the external informa- : 1
tion. These internal representatlons are developed by the processes in the second series
of boxes labeled, on the far left, Information Processes in Working'Memory. These
processes go on “inside the head,” and merge information picked-up from -the external
information dlsplays with information picked-up from the third series of boxes, labeled i o
on the far left a5 Long Term Membry. Thus, the processes in the working memory are
used to pick-up and merge information from outside the brain with information in
long term membory inside the brain to construct an internal representation of the world
as currently experienced, including the meaning of symboli¢ information when this is )
a major‘domain of information being extracted from the external world at a given time. k
At the top of Figure 1, there are referenced to four stages. Stage one refers to the s
newborn infant who is considered to be innately endowed with' the: Basic Adaptlve ST
Processes involved in sensory/perceptual processes such as héaring and seeing, etc.”™ L
motor mci};llzent, and cognition, including the processes needed to acquire mformatlon,
mentally ipulate it, store it in memory, form knowledge structures out of it (e.g.,
images, facts, congepts, principles, rules, and, aftet conslderable experience ih life,
large structures of subject matter areas such as mathematics, MOS knowledge; ete.) and -
s ‘ retrieve and represent the information in various ways. In stage 1 these processes are
assumed to work more or less automatically mthout Consclous control ’
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Stage 2 represents the emergence of conscious control over information plck-up
and manipulation. This active process of attending to information dlstingulshes listenin ing
from hearing, and looking from seeing, as information pick-up processes. Listening and
lookmg build internal representations that may be called images (though at times this
general term is divided into echoic and iconic images for listening and looking, respec-
tively). Images may also be constructed from data stored in long term memory. These
‘internal imaging processes are frequently assessed in aptitude tests as “spatial perception’’
or “mechanical comprehension” in which it is necessary to mentally visualize'and rotate
cog-and-gear assemblies to determine what effect this movement might have on some
other gear.

Stage 2 also introduces the concept of active or workmLemog, whlch is defined
by the occurrence of consciously controlled information processing activities. Working
memory is a limited memory that can easily be overloaded (e.g., attending to 2 or 3
things at once is difficult—if not 1mposs1ble’r “Many of the information processing activ-
ities the person acquires will be techniques to overcome active memory limits (e.g.,
repeating information to oneself keeps the information in active working memory until
it can be applied). .

Stage 3 represents the development of language processes out of earlier processes
and knowledge stored in long-term memory. In developing oral language, the listening
process is used. in attending to spoken language to learn the words and grammar of
language. Thus, listening plus languaging, occurs simultaneously. This joint occurrence
is given the special name of auding. On the production side, the joint occurrence of
uttering (making sounds through the mouth) with the production of word fofms from the
language pool, and stringing the word forms together to make sentences using the rules
of grarnmar, produces the specml process called speaking. Auding and speaking comprise
the oral language information reception and production skills. Speaking is used to repre-
‘'sent information that the person has in his or her mind “outside the head” and in the
acoustic medium, w}ule auding is used to pick-up and decode speech information dis-
plays into knowledge in the _mind -of the listener.
¢ In stage 4, the information processing skills- of . looking and markmg are used to
learn a representational system which, in many respects, represents the spoken language
in a different medium—light—and in a more or less permanent graphic display: the written
language Looking at written language and transformmg the written language into mean-
ing is called reading. ‘Writing is the special use of marking skzlls to produce graphxc

" language (and other symbols and symbol systems).

In the typical case, people develop a fair amount of competence in oral language
before they are exposed to formal instruction in readmg in the elementary grades. The
written language skills build .upon the earliet developed oral language skills and add new
vocabulary and concepts, as well as special knowledge about how to represent information
in the graphic medium, to the person’s knowledge base. In turn, learning new vocabulary
and ¢onventions of language through reading and vriting enlarges the person’s oral |
language abilities. The large arrow at the far right in Figure 1 is meant to represent the
notion that the development of oral and written language ability may contmue indefinitely.

"As mentloned earlier, learning to read can take a lifetime. -
jor component of Figure 1 is the person’s long-term memory The long-térm
'memory contains all the knéwledge déveloped by the person in interaction with the ’ ,
environment, including the processes the brain invents to overcome ‘limitations in working
memory and other aspects of its functlomngs (such as retrieval processes for remembenng“‘m
information). Much of the knowledge acquired by the person will never- be understood“"
in consciousness (for example, the rules of grammar), Rathex', it w111 be unconscxously
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used to accomplish tasks such as developmg language competency and comprehendmg
. the events of the "world. In addition 1o the general world knowledge and processes
that are in-the mind, thQugh not access1ble to conscious unders\tandlng without con-~ A
siderable analysis, the memory also:contams the language knowledgg (words and grammar)
that can be used to represent 1nformatlon that arises from experience in the world
(e.g., bodies of knowledge abouf parts of the body, houses, nexghborhoodrsornetxmes
called “schema” in cognitive science terms) and from didactic instruction, as in train-
ing programs

- A major body of knowle;ige frequently represented in aptitude and hteracy tests

_is mathematics, This body ot’ knowledge contains information acquired early\m life,’

e.g., concepts such as “more than,” “less than,” ‘“‘bigger than,” ‘“‘more of,” and facts,

procedures, cortt:epts pnnclp}% and rules explicitly taught in school and orgamzed

into large sche ras. addressed by labels such as algebra, geometry, trigonometry, statlstlcs

etc. Much of ttx mathematiz:s knowledge is language knowledge and notational system

knowledge Ho ver, becaufe mathematics does not draw upon a new medi e, it

uses the/ acousth: and optic media used in oral and written language and in imagery), it

does not requn'e special infofmation pick-up and representation processes. It utilizes

both oral and written langudge representation systems, and expands these through the

development of’ special vocabulary, rules for manipulating sentences (e.g., logic), speciak, ‘ /

symbol/notatlonal systems, and special graphic displays (graphs; charts) to represent

mathematics concepts One- looks at and reads such displays and produces them by \
| writing and markmg (drawrr!g), and one talks about them and aud‘s lectures about mathe-

matics; but no/ new processe’s for encoding or decoding information into or from acoustic

or opt1c 1spl;1ys in the efgnvﬁ‘onment are required beyond those used in oracy and literacy

- tasks. - , | \ ~\
. { ing and Figure 1 bnefly summarize the structure of the- developmenml metel \
of li y and emp'hasrzesw(l) three major components of kngwledge in memory, proces-
P smg skills, and the environment A'nch provides a source of information, and (2) the /devel- . .
- opment of later skills and kiowledges as extensions to or transformations of earlief

language skills from the earlier prelingurstlc content and the processes; of! listefling and
uttering, and the written language! skills of reading and writing as spec ations of look-

" ing and marking coupled with earller acquired language knowledge developed as oracy
skills. This permits reading and wntmg to serve both as a second signaling system for o
representing oral language and as langliage/symbol systems in theit’ own right that have

created special information structures and displays unique to the visual medium: lists,
(:ir;ns forms; organizations such as paragraphs chapters, etc. ’I;hese ideas, only briefly ' }

acquired skills and knowledgés.t, The latter processes mclude,}he_@el::;eml oral \

] touched on here, are elaborated in various réports (Sticht & Beck, 1976, Sticht, 19'7'7 19'78)

~

{ !

AN APPLICATION OF ONE ASPECT OF THE ISEVELOPMENTAL. ) . . )

MODEL TO LITERACY AND APTITUDE ASSESSMENT L ’) o L

. In the developmenml model, before they leain to produce or to read wntten o Yay T, .

language,-children develop oral language skills and skills in rnterpretmg visual signs, such . %

as facial gestures. Further, they develop skill in making graphic marksfor drawing, * ..

scribbling, coloring, and so'forth.. Thus, before they are literate in written language, R A

children begin to use visual information-displays in a communicative manner, and they -

deve’lop skill in signaling their thoughts to others through the mampulatlon of the ’ c

acousti¢ medium, that is, through comprehending and producmg speech. T 4
/ i ) -

o




- for speech (Fries, 1963).

.tinuation and extension of the child’s symbolic use of visual, graphic information -

\:

- to those that have been applied to reading-(Frederiksen, 1981), aptitude (Pellegrino and

..that was designed based on’the concepts discussed above and 1ﬂustrated in, Figure 2.

A umque feature of the written language is that it has evolved over centuries as
a graphic means of representing language signaled first by speech. With the invention
of the alphabet, a technology has been provided_ by means of which thoughts that
can be, signaled by spoken words can be mgna.le& by a grdphi¢ representation of the
spoken word. Thus, the writfen language is said-to provide a second signaling system

The use of written language as a second signaling system “for speech is a con- - %

dlsplays in the pre-language and.oral language stages of development. Only now the

graphic displays must be. understood as standing for words that are already known -
in the spoken language.. In learning to read, then, a major task'is to learn to com-
prehend the printed form of Ianguage with the same accuracy and efficiency as one
can comprehend language.

Because people typically learn to comprehend language by auding before they can
comprehend it by reading, it is possible to consider that, in learning to read, they close
the “gap” between the earlier achieved auding skill and the later developed reading skill
which permits them to now comprehend in printed language what they could previously
comprehend only in the spoken language. This process is illustrated schematically in
Figure 2, where it is seen‘that, 'at the beginning of schooling, children comprehend lan-
guage better by auding than by reading. However, as thdy progress through the school
grades and acquire more and more skill in reading, they close the gap that existed between
audiffg and reading skills at the outset of schooling.

A second way of regarding the audmg—readmg gap concept,ls to consider a situation
in which a child in the second grade is presented the task of comprehending a brief writ-
ten story and does quite poorly. Because the written language is a second signaling system
for speech, the hypothetical data of Figure 2 suggest that if we present the story in
spoken form, the child will ‘comprehend it -better because the gap hetween auding and
reading has not yet;, been closed and auding exceeds reading skill in the second grade.

Following a comparable line of thought, it is-possible that young adults who are '
very unskilled readers may perform poorly on the ASVAB because it presents all tasks
in written language. If these poor readers actually comprehend better by auding than -
by reading, then a more accurate estimate of what they know and ¢ah cemmunicate,
comprehend, and learn might be obtained by means of an oral language test than by
use of the written Ianguage test. In other words, because the written language is a
second signaling system for speech it is possible to remove the literacy component from
aptitude testing by use of the primary language skills of speaking and auding. This makes
it possible to obtain estimates of the extent to which low .aptitude test performance LA
reflects’ poor reading skills, In effect, this is a method of componential analysis similar |

Glaser, 1980), and intelligence (Sternberg, 1971) testing, albext at a more macroscoplc
level,
Chapter 3 describes the development and normmg of a hteracy assessment battex"y

In Chapter 4, a study is described in which the experimental literacy test battery is
evaluated as ap apt1tude measure, in terms of its effectiveness in ?zedxctmg succes
the military. . . . . . o . ' .
- . . . .. 9 . L e.
i . . :
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" reasonably well developed oral language comprehension skills who Can learn to perform .

~ modalities. In the Paragraphs Test, two passages are read aloud to exarhinees (Aurlmg.

- Subtest). These passages consist of adult-oriented materials, written ‘at approximately the
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As a’part of a continuing program of research to 1mproVe sé:fedign ‘apd classifxcatron .
testing in the military, the Office of the, Assistant Secretary of Befen (MahpoWep and , T
Reserve Affairs) sponsored résearch during Project 100,000 tha*ind¥ca s‘thtat the assess-
ment of auding (listening) skill contributed significantly to-the ﬁxﬁty "differentiate
among personnel in Mental-Category IV (Sticht, Kern, Caylor an&g]fbx, 1976). Subsequent ~
work sponsored by the Air Force Human Resources Laboratory,; pl;pduced the theoretical
model of the relationship of auding to reading skills discussed in<€hapter 2 (Sticht, Beck, -
Hauke, Kleiman and James, 1974). This model suggested reasons, why auding assessment
might contribute to the prediction of job performance among laWer-apntude personnel

. There were two reasons: first, many lower-aptitude persons are unskilled readers,

. and the ASVAB tests, which demand reading skills for successful performance, cannot
.discriminate among the poor, readers, between those with poor oral language compre- e
hension skills and those with relatively well-developed oral language skills but-who have
problems with wntten language. An auding test niakes the detection of such persons .

' possible. Second, ]ob skills and knowledges can often be learned through watchmg and.
listening. Reading skills may play a minor role in the accomplishfnent of many job
tasks, but auding comprehension is required for performing eventh& most‘routiné tasks
(e.g., verbal orders must be followed). Auding assessment helps identify persons with

.

job tasks through observation and listening. - .

The theoretical work on auding.and reading demonstrated that, in the typical case,
reading skills are based upon preexisting ability to comprehend oral language. Pre- .-
school children and illiterate. adults generally have some degree of oral language skill ~
prior to learning to read. Then, in learning to read, they close the gap between oral . . -
and written language ,comprehension abilities (see Figure 2). Based on these 1deas, the
Air, Force Human Resources Laboratory sponsored additional research’ that: produced a .
Literacy Assessment Battery (LAB) designed to assess-the “gap” between a;ﬁerson s - s
auding and reading skills (Sticht and Beck, 1976). '

The major purpose of the LAB test is to assess the~degree to whlch the “gap” o

x between auding and reading has been closed. Additionally, the LABacontains subtests
that aim to clarify performance by auding and by readmg “The vanous tests’ compnsmg
. the LAB are summarjzed in Table 1. LA
The L1teracy Assessment Battery is compnsed of three tests e

'

1. A Paragraphs Test des1gned for companng how well%n adult reads
connected text to how well he or she auds comparable' materials der comparable
conditions, e.g., whether or not there is'a “gap’ between comprehensx,on by- these two *

Subtest), and they are asked to read an additional two passages to thgmselves (Readmg\

9th grade level of difficulty accordingto the FORCAST reada"bxhty fomgma (Stlchtf 1975),
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: ’ Table 1
- Components of the Literacy- Assessment Battery (LAB) . -
. . Presentation ' Total Time to Maximm;l
Test Material Task Mode Timslﬁyc. Administer Score
» < @‘ o - ‘
Paragraph: g . .. ) . // )
Auding * Two adult-oriented passages, To answer 12 constructed Passages & questions read 1 minutg,f1 5 seconds and 1 10 4
150 and 130 words long: response questions per aloud by examiner, minqtef 30 seconds per passage.
' ’ FORCAST RGL* of 9th passage involving recall (Auded by examinee} 2 minutes and 30 seconds pey .
- grade. of facts. ‘ 2712 questions, .
. » /s
feading éame as above v Samg as ahove Passages.& guestions read ~ Same as ahove 10 24
L - - :{Iently by axaminu/z/ 4 6 .
Vocabllary: oo iy P )
Auding/ 14 words from each passage = To choose correct synonym Questigm.}rfd alterngtives 7 minutes 10 28
Reading presented in 3-4 word con- for each word from among simultanéously read and ~ : -
text from passage. 4 alternatives. (multiple Irli!iid. )
) choice) . . ’
- . V4 .
Reading Same as above Same as above . Questions and alternatives Same as above 10 28
, . read silently, . .
< Decoding: <7 ) e , T
—— . . . . "
I Adult-oriented passage Jo detect and circle mis- . Simultaneously read and 100 words per minyte, . 3 10
about 330 words in length: _  matches between words read  auded. - P T
FORCAST RGL of 9th grade.  on page and words fead .
. ’ aloud by examiner. . } .
] 7 Same as above - _Same as abt;vo‘ Sape as above 160 words per rpi;nuto. 3 10
y -
0l Sameasabove Same as above *, Simeasabows 200 words per minute. 3 R Qo
v Same as above Same as ahove . Sameas shova 250 words per minute, 3 - 10
_ c "LABTOTAL 144
*l.e., written at ninth grade reading level as measured by the FORCAST formula for assessing readatifty, . °* .., ° . '@ . A
. e p
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modality, one passage gives-a sequence of procedures for performing a task and the
other is descriptive. Passages for the two modalities are of matched length (150 and
190 words) and reading time allowed in the Reading Subtest is the same as the time
it takes to read the Auding Subtest passages aloud. Times were equated so that auding-
and reading skills could be compared in terms of eff1c1en<:y as well as accuracy.
After reading or auding each passage, examinees must answer 12 questions
. about each. Questions are of the constructed response type answerable by a word or
single -phrase. Constructed responses avoid the problem of some correct answers being
attributable to guessing, as well as the requirement for prodacing an adequate number
of reasonable distractor alternatives. Answers on both the Auding and Reading Para-
graphs subtests must be given in writing. The LAB Paragraphs Test asks questions requir-
ing the recall of facts and avoids those requiring inferential or other higher order
reasoning processes. Thus, the Paragraphs Test assesses ability to store factual informa-
, tion presented in spoken or writtén passages and to retrieve it later in response to a .
question. While such tasks do not represent the total range of skﬂls involved in reading
or listening comprehension, they are important to any sort of learmng b language.

: which were empirically equated for difficulty in a calibration study. Within each ) . .

. 2. A Vocabulary Test designed to measure the discrepancy between a per-
son’s knowledge of word meanings presented by auding and by reading. The vocabulary
words were selected from the Paragraphs Test passages; this was done to determine ¢
whether or not poor performance on the Paragraphs Test might reflect lack of knowledge
of word meanings. Additionally, LAB Vocabulary scores provide information as to
whether or not a person’s performance on the Paragraphs Test suffers due to-the require-
ment to process efficiently information in connected prose format. The Vocabulary Test,
unlike the Paragraphs Test, imposes no requirement for processing 150 to.190 words of )
prose and then responding to recall questions, all of which place: itional demands on  ,. - -
memory and attentional processes. Since the Vocabulary Test is_ intended to be diag- '
nostic of performance on the Paragraphs Test, it uses important concept words taken
A from the pardgraphs. This'is got the situation in typical reading tests. ‘
. To construct the LAB Vocabulary Test, fourteen words were selected from
each of the auding and reading passages in the Paragraphs Test. Most (93%) of these
- words had appeared in a retention test iteln and 85% were found on a basic word list
4t for adults (Mitzel, 1966). In the test, each word is presented in a stem within the con-
text of a short phrase from the appropriate Paragraphs Test passage. Examinees must .
. select the best synonym for this word from four alternatives. The 28 vocabulary words
.+ 7 derived from the reading paragraphs are presented for tfee(xjalding. The two sets of words
et —~s - derived from the Auding Paragraph Subtest are presented for simultaneous auding and .
. reading in the Vocabulary test. This latter mode of presentation was chosen to permit .
b Ithe examinees to use auding if reading skllls were too low, or reading if so desired. The
major aim was to learn if the vocabulary knowledge was available to the examinee, not o
to assess auding or reading capability in this particular instance. The presentation times . )
for each condition were establithed and equated by permitting the same amount of time
for the reading items as it took to read the simultaneous auding and reading items aloud
‘ to examinees a smgle time. .

el 3.° A Decodin ing Test deslgned to measure the efflcxency with 'whlchxa' reading
s decodmg task can be performed using ‘unitg of connected discourse, This test represents
: an attempt to index operationally the degree of “automaticity’ of decoding as disciissed
. by Fries (1963). With regard to reading, automaticity refers to the ability to decode -

\ print so efficiently that attention can be dmected toward the procusmg of mganmg

»
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- instead of toward the decoding task It nnphes that sklll in decoding has begome so j

. 175 wpm. . . l

land GT composite - scores, in percentiles, on- the ASVAB

proficient that decoding ¢an be done pre-attentively, and attentiof can more effectively
be allocated toward conceptualizing the message. ’

In the LAB Decoting Test, the examinge is requ1red to 51multaneously aud
and read passages at four different ra@kof presgntation. Rates are established by the .
spoken message go that the auding presentation rgte sets the pace for the reading task. T
At times, the word bemg spoken for audjng is arranged to differ from the word being
read. The examinee’s task is-{0 detect and circle the mismatches between the word on -
the page and the word, heard. Since the mlsmatchmg words embedded in thé passages

‘aré semantically and syntactically” acc,eptable, they‘,a.re not detectable unless the persan -

attends to the spoken presentation at the same time he or she is reading. The four

passages used in the test were all selected from the same first aid manual and have a -

difficulty level of 9th grade acrods rates. The average lqugth of the four passages used .

is 332 words, with 11 -mismatches per® passage. The fird of the eleven'is considered - . t
practice, so_that a person is scored on ten misinatches per passage. Mismatches occur in

each passage at-an average rate of one per 30 wprds. No mismatchés are closer than 12°

“words apart. The four rates, which were selected on the basis of -previous work (e. g

Foulke & Sticht, 1969), were 100, 150, 200,-and 250 words per minute: These repre- -
sent a range of £3 standard deviations from th? accepted mean readmg aloud rate of

At the t1me the T..AB was developed (Stlcht and Beck 1976), a small-scale try- :

out of the LAB was performed using as*subjects. 18 male inmates at a correctynal fac111ty

found that the correlation bétweeh LAB spbtests was quite high, ranging from. .53 to
.86 for the form which became t ent LAB. Correlations between-LAB subtésts _ )

The mean Gates-Mac(Ginitie readxeég grade levet Yor this group was 7.8. This study : !
and Gates-MacGinitie scores weré also-high, from .60 to .86, suggesting that the LAB ; ®

" validly assesses langudge skills assgssed by this widely used standardized. reading test.

. Because the LAB test agsesses auding skill, it may have potentw.l for unprovmg
the prediction of the success of Jlower-aptitude, less literate applicants for military ser- .
vice. Additionally, the LAB may be useful as a diagnostic instrument. When an A}pph- »
cant scores poorly ‘on the written ageScoinponent, ‘the LAB provides information ~ :
to aid in deciding whether the person has a readmg decoding prob‘lem (that is, com- e .
prehend;,ng language in written form), or is poor in oral comprehensxon (that is, his a )
low level of oral language ability) or both. Thus, the LAB is a pbtentially useful’ instru-
ment to supplement the ASVAB because it assesses the two major receptive commum-

- cation modes, -auding and reading, and it provides diagnostic information that ¢an pe R

used to identify persons ho might beneﬁt’fro;n a brief remed:al readmg program. SR 1

‘ K ' b4 - < R 3 ' ;}:‘:
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To render the LAB usable 3 a potential\supplement to the ASVAB for screening P
applicants for military service, research was conducted to develop normative data for - - = e
the LAB. The remainder of this chapter descnbes the research to develop norrmativé o ol

data to pemnit the mterprentlon of LAB scores in terms of percentxle scores for the

LAB itself,\gnd in terms of reading grade lgvéls for several commercmlly avmlable, ]
standardized, norm-referenced reading tests. - Additionally, the norming study has pro- . .
duced data permitfing. the mterpretatlon of the LAB ‘and its subtests in terms- -of Armed
Forces Quahﬁcatxon"l‘est (AFQTlpercentﬂe scores and in terms-of the' General Tech _— s
nical (GT) compgsxte scores of the ASVAB, Thus, by *administering-only - the LAB, itis .o
possible to obtain estimdtes of ‘a person’s readmg grade level on several tests arid AFQT e L
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The norming study to be discussed in the present chapter also provided data used in
the predictive validity study to be discussed in Chapter 4. To avoid duplication, the
description of the population sampled in thesnogming ‘and predictive vali s
will be given in-the present chapter. However, only the results for the r;ormlng study
will be presented in this chapter. Chapter 4 will present the results of the pred1ct1ve
validity study comparing the LAB to the ASVAB as a predictor of successful perform-

¢ ance in ml.htary jobs. . .

©

METHOD

-~

SUBJECTS -«

AV AR

The data to be disaussed here were obtained from a total population of 4599

service applicants wha s(ﬁre tested at 25 geographically dispersed Armed Forces Examining
- and Entrance Stations (AFEES) in March and April of 1978. Plans called fof\all appli-

cants to be administered the’ Armed Services Vocational Aptitude Battery and two of

four reading tests. These tests were the Nelson-Denny Reading Test, the Gates-MacGinitie

Reading Test, Reading Test of the Basic Skills Assessment Battery and the Literacy
_ Assessment Battery (LAB)./ TThese tests are described in the next section. The geographic
locations of the AFEES concerned, the number of” applicants receiving edth test, and the
demographic and service relevant characteristics of the population tested are described in
Tables 2, 3, and 4. e

For the predictive validity study#Defense Manpower Data Center (DMDC) cohort

files were searched for the service records of the people in the original AFEES LAB
sample (i.e., those who had taken the LAB test). Follow-up service career data were:
found for 980 of the.2111 members of the original sample. For maximum interpre-
tabilify of service record data, it was decided to consider only people who had had no
prior service and who had either been separated from the service since entry or had served
at least 24 months by September 1980. This decision further reduced the number in
the sample to 7 89. Demographic.characteristics of this LAB follow-up sample are pre-
sented in Table 2." The nature of the criterion variables selected from these service records
for use in the predictive validity study will be discussed-in Chapter 4,

TESTING-PROCEDURE
B

. Every applicint for service who came to the AFEES during a six-week period in -
March and April 1978 was tested. The ASVAB was adntinistered ds part of the standard
entrance procedire. Reading tests were administered either on the same day or the pre-
cedmg‘evemng The two reading tests given at that station. were administered in counter-
balanced order by a test:control officer. During the first week of testing, reading test
administration at each site was overseen by a member of the Joint-Service ASVAB Work-
ing.Group to make sure that correct administration procedures were followed. Applicants
Jwere tested in groups of 10-50. ™~ o _

.‘"

DESCRIPTION OF TESTS

The, ﬁ*med Services. Vocational Aptitiide Battery (ASVAB) used in the present study

was the operational selecmm\a/nd classlﬁea‘aon test for all armed services during the penod
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Table 2

Demographic Characteristics of LAB Evalue;tion Population

. Total LAB LAB Follow-Up
Characteristic Sample Sample Sample
Service ‘
Army 1930 " 963 313
(44%) (46%) (40%)
Navy 1086 497 _ 198
(25%) (23%) (25%)
Air Force 811 361 150
(19%) (17%) (19%)
“Marine Corps 537 285 T 123
(12%) (14%) (16%)
Qualification , -
Qualified Y999 1481 710
(70%) (73%) (92%)
Ungualified 1277 546 - 58
. (30%) (27%) (8%)
Sex '
t Male 3601 1741 686
(82%) (83%) (87%)
Female 781 /T 10
‘ . (18%) (17%) (13%)
- Race )
, Black 1683 548 . 205
(38%) (31%) ¢ (26%) .
White and Other 2700 1444 584
- (62%) (69%) (74%)
™ Education . - A .
High School G 2225 1086 474
: (51%) {52%) " (60%)
Non-Graduate 2110 1003 316
S (49%) (48%) (40%)
] - ' ".:, )
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v ) .
Number in AFEES and Follow-Up Samples .
\ . = Total LAB Sample LAB Follow-Up
Test N N Sample N
ASVAB “ o 4260 2111 789
Gates-MacGinitie . - 2245 593 210 '
Nelson-Denny 2437 673 299 -
Basic Skills Assessment . . .12 688 244 '
Tabie 4 ]
: AFEES Stations Where Tests Were Administered
) . #
’ Total Sample LAB Sample * :
Station - O Ne , N e ,
~ Boston Coom T ar
‘o Newark , 140 -
: ’ Philadelphia . 502 502 o -
. Pittsburgh 95 - e
) ~ Atlanta 285 - .
¢ " Jacksonville 35 . 35 _ A :
Louisville 205 205 . : T
Montgomery ) 141 . : -
Raleigh - 57 ~ - -
) Richmond 92 - 3 .
-~ Da"as . * 290\ . «' ® » ° MY :
Denver. 199 199 ~ . .
Holiston 200 200 : o
} Memphis . 161 . ) _— G
£ New OrIez{ns + 28 S . o . ?:
L Oklahoma City K 197 . - . g
San Antonio ° : 237 237 '
. Cincinnati  ° ‘ 191 - , - .
o . Detroit 1223 '+ 223 N >
‘ . . Indianapolis- = - .. . - 224 . : T T :
Milwauk@e 103 4« 103 7 o, ‘ © Aol
‘Minneapolis-~ ... 23 .1 235 “ L ;@;
+ “StELouis. 19 . )
Salt Lake City - - e 6y ’
. Fresno o 94 9 .
. N . ‘~ l ;\"A
) B s ot - '
ot ST N - >
% > " ;q,., o ‘ . - V
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January 1976 through October 1980. ASVAB Forms 6 and 7 are multiple.choice tests -
consisting of 13 subtests requiring approximately three hours to administer. A brief
a description of each subtest is given in Table 5. )
N . , Table 5 . :
Subtests of the Armed Serwces Vocational Aptltude Battery
. ‘ ‘ (6/7) Used in This Study  ° .ot
. ) - ‘

N~ 1. General Information (Gl): contains questions on factual information which may be considered -

° common knowledge, e.g., what citrus fruits are. -

2. Numerical Operations (NO): contains problems of 'addition, subtractlon multlplncatnon and dwon
with emphasis on speed and accuracy.

p
3. Attention to Detail (AD): contains items where the examlnee must detect and count the number’
of “c” characters intermixed in rows of “0” characters. Emphasis is on speed, as well as accuracy.

Mg

4, Ward Knowledge (WK): involves selectmg the best synonym for words from among four
altematlves. ) )

5. Arlthmetlc Reasomng (AR)‘ requires the solution of arithmetic word problems and selection of
the answer from four altematlves. o

& 6. Space Perceptton (SP): contains praoblems requmng the visualization and manipulation of objects
in space. ! . . )
v - 7>. Mathematics Knowledge (MK): gives problems in which mathematical principles must be applied. °
st 8. _Electronic Information (El): requires the ndentn‘ncatnon or application of electrical or electronic 1
’ ¢ knowiedge . ‘
. 9. General Science (GS): contams gusstions tappmg knowledge about physical and chemical ,
praperties. - l
‘ .10, Mechanical Compreheﬂslqn presents an |Ilustrat|on of a mechanjcal operati Ol[I and asks a - -
question about it. =\~,,\ . n ] R
. Shop Information (S1): re'htu{es knowledge and familiarity with tools and practtces in shop 1
. activities: . N R . L.

12.  Automotive Informatlon (Al): requtr'esikpowledge and familiarity with the maintenance and
repai pf automotive equipment. . u\,q\
A = T ; g ; :

P . B . . FERT
. '

The Arme .Forces ( cation Test (AFQT) comp051te of the ASVAB was; in
X\fg’mmadeup f Scoteén the WK, AR, and SP. subtests. The AFQT is used-by all
four services for making personnel selection decisions. The General Tech ‘cal (G'I‘) .
. composite made up of WK and AR subtests is-used for job classification. e
, 3 ° The AFQT scores referred to 1n-this paper are given as’percentiles; rather than RS

raw scores, These percentiles are reférenced to the World War, II mobilization popuIa RN
tion, i.e., all petsonnel (including. ofﬁcers) on active duty .as of December 31,\1944 w1
(OASD(MRA&L), Aptitude. Tesémg of Recruzts, Report to House Commlttee on Armed X :

e © . Services, July 1980). All, selection. and clasmfica{xon decxslonsamade on the baqs of..
- ' s - » x Lo
‘L . . . . . R y ) . "
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K . - ASVAB scores for the population considered in this study refer to the percentile-raw score
’ _ equivalences' used from January 1976 through September 1980.. However, in 1980 the

I ASVAB Working Group determined that these norms were inaccurate. In particular, the
percentile equwalents of lower raw scores were substantially inflated. The most important
consequence of this was that a group of people scoring below the medi#h who should have
been considered upqualified for service on the basis of their AFQT scores were accepted
by the services, When the norming error was discovered, the new correct percentile equiva-
lents to ASVAB raw scores were determined and corrected conversion tables were made
available. Unless explicitly stated otherwxse, all ASVAB percentile scores given in this
paper are based on the new, corrected norms.

"In addition to the ASVAB and LAB tésts, three commercially avaitable, standardized

¢ and norm-referenced reading tests were administered:

The Nelson-Deriny Reading Test, Forms C&D (Brown, Nelson & Denny, 1976)

. is a commercially available instrument designed for use in grades 9 to 12. The Nelson-Denny
contains 100 vocabulary items where the closest synonym for a word must be chosen from
among five alternatives and 36 multiple choice comprehension questions involving matenai
in eight reading passages. The Nelson-Denny is a speed test in which examinees are allowed :
10 minutes for the vocabulary portion and 20 minutes for the comprehension portion. In
determmmg total score, score on the comprehension section is given twice the welght of
vocabulary points. The Nelson-Denny was normed on a sample of more than 16,000 high
school and college students providing the basis for associating raw scores with percentile
ranks and grade level equwalents Grade level equivalents range between 6.0 and 15.0; with
equivalents below 9.0 and above 12.3 having been determined by extrapolatxon Split half
reliability coefficients for total scores were above .9 for all grades in the norming sample
Test-retest correlations were.all above .89. I )

‘ The Gates-MacGinitie Reading Test, Form D, (Gates and MacGinitie, 1965) 1s '

another commonly used commercial test. It has a target population considerably below that

of the Nelson-Denny being intended for grades 4-to 6. The Gates-MacGinitie yields two sub-
4test scores, Voca‘bulary and Comprehensxon The Vocabulary subtest congists of 45 items |
requiring the matching of a word with the correct synonym among five cloices. The Compre-
hension subtest involves very short passages of increasing difficulty in which comprehension is
assessed by asking the examinee to select the best alternative for filling two or three’omissions
in each passage. There are 43 such items. Although a time limit is imposed, the Gates-
MacGinitie is a power and not a speed test. Gates-MacGinitie Level D scores can be expressed

as reading grade levels ranging from 2.1 to 11.9. Alternate from reliabilities range from .78 to .89. .

‘The Basic Skills Assessment: Reading (Fremer, Swineford and Zieky, 1978) test
is one of a battery of three functional literacy tests for secondary and adult students R -
designed to be used to determine if examinees have reached locally determined compétency o
levels. The test -developers state that, as the, _purpose of the test is to discriminate effxcxentfy .
'between individuals requiring basic skills remediation and those who do not, the test is rela- : :
tively" easy for a general population of secondary school students and adults. The Reading - \
. test consists.of 65 multiple choice items divided between those intended to assess literal,

. comprehension and thiose assessing “inference and evaluat:on » In addition, readmg questions

1 relate in-content to one of five broad functional aress, e.g., consumer activities, and sub- ‘
areas within them. Raw scores on the BSA Reading test are converted to a scaled score ) -,

. for equivalence between test forms and between the Reading, Writing and Mathematics tests
of the battery Scaled scores can be converted to percentiles biised on norming groups.
entering eighth or ninth grade or completing grade 12. No reading grade level equwalences
are provided, The Kuder-Richardson split half reliability coefficient of the Reading test is
about .94, Summary d\escnptlons of the three commercial tests used are given in Table 6.
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Table 6
+ " Description of Reading Tests Used in This Study :
. ‘| Total Scoref Target | RGL T
Test Task - No.ltems | Time/Rate ' | SubtestScore ¢  Population Range ~
étes-MacGinitie ’ a i s i ' g .,
Survey D ' Voc + Comp 4th-6th 21119
2 Grade 7
SUBTEST : : . T ' o~
Vocabulary Choose Synanym from § . \ . *
alternatives 50 15 Minutes .No. Correct a
Comprehension Choosefrom § altatm'tive.s ’ :
to fill in blanks in 21 short : » . e
passages ’ . 52 25 Minutes’ No. Correct  *
' »
Speed-Accuracy Choose from 4 alternatives .- . - P
' to answer questions about . . ,
. 3§ short paragraphs 3 .7 SMinutes  NoAttempted ;
. NN}orroct
- et - -
Nelson-Denny ’ *
- FormCandD .
SUBTEST  © - . R . '
. VYocabulary Choose closest synonym from
T * 6 alternatives ‘e 10 Minutes Voc + Comp Grades 6.1-15
5 — .
. / . . 2 916
* Comprehension Choose from § alternatives N S~
v best answer about'8 paragraphs 36 20 Minutes
. o . .
. Rate Number of words read in 1 min. 1 Minute
Basic Skills " BN : X
’ Assessment . . . : \ ’ ;
t+ . SUBTEST - ,‘ .
3 Reading + Chooss bestanswerstoques- 33 literal ' 45 Minutes ‘:A No. Correct s«:b'nda_;y and NotUsed
¥ . tions in § functional domains,  comprehension . . - adult students . .
T . .
eg., con:’umt,‘?mtlcﬂpn A 32 inference ) A B . . . ‘
u' . . .nd.v.um[on B . 32 . : .

ERIC
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RESULTS

~

The presentation of results in this section will be organized as follows. First, the
LAB scores obtained by the tested ‘population will be discussed apart from scores on the
other tests. Patterns of scores and relationships which appear to hold among LAB com- -
ponent scores will be presented. Next, the relationships between LAB scores and scores
of the same population on other tests which were used {o norm the LAB will be pre-
" sented, and then the results of the LAB norming will be given. y :

LAB SCORES ., ' '
‘ . -
The means and standard deviations of LAB scobes for the population used in this
study are given in Table 7. ) ) ’

_Table?

Summary Scores on the Literacy Assessment Battery

. Total LAB Sample Follow-Up Sample

v

Standard _
Mean Dc‘vinion Mot

-

{out of 24) RO 149 (56%) "
Reding {outof 26 15.5 (65%) , 1.1 71%)

Vocabulary S

Auding/Rusding  lovtof 28) ' “24.6 (88%) . 25.9(83%). 29
Reading {out of 28) ) 234 (84%) 25.1 (90%) 19
Decoding . - . \ ’ ;

o,

190 {out of 10} 207 2.8 (88%) 22 Lo +83(33% 14
150 {out of 10) 2107 82(82% . 26 Toas(esw - 29
WOWPM {out of 10) 2107 6.8 (68%) 10 v 15(5%) 24
250 WPM {outof 10) a0 - . ATUI% 32. 54(54%) - 30

i t

TOTAL . lovtot40) 2 85 MR w o \ nogew 74

0 M

st
I8 e Pras

LABTOTAL  °  (outof 144) 05 10644%) . 274 \Lm © O 1st(80%) L 198

~ €

!
. L Y

- . . - : v,
' Table.7. shows that performance on the Vocabulary Tests is considerably better in .
‘terms of percent‘corregt than is performance-on the Paragraphs Test; that Auding/Reading
| Vocabulary Test gcores are higher thari-Reading Vocabulary Test scores, but that Para-
graphs Reading is somewhat better thaf iPﬂ.ragtaphs Auding; that performance-at the: .
slowest rate (100, wpm).on the Decoding Test is nearly twice that of the fastest (250 Wpm),
that these pa hold.for both the- total sample and the follow-ip sample; and
that, overall, the follow-up sample scored higher than the total sample~~ " . = .
- To supplement information derivable,from mean scores-and-also as a prerequisite to- ..’
. norming the ‘LAB, frequency- distributions of scores were computed for all- LABscores. - -
" Figures 3, 4, and"5 pregent %qse cgstnbu}:lons graphically for Lz}:B,,x;o'rﬁbOngng*sp.o'lresh' o
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" Examination of these frequency distributions reveals that scores on Auding and i . .
Reading Paragraph Tests, though somewhat negatively skewed, are essentially nofmally . . |
distributed. .Figure'3 also demonstrates graphically that Reading Paragraph performance’ i |
" is superior to Auding Paragraph performance ‘Figure 4 indicafes that the Vocabulary /
score distributions are, highly negatively skewed with more than half the population :
getting a score of 25 out of 28 or better. Figure 4 shows that scores on Decoding I - . -, °
and II Tests and to some extent on Decoding III are. also negatively skewed, mdxmtmg
that the tests are “easy” for the given population. . o B

Pearson corfelations among LAB subtest and total scores are givey in Table 8. - . .

table reveals that LAB subtest-scores are substantially correlated With each.other. .
Correlatiot between comparable LAB Auding and Reading scores indicate that people -
who perform well on one perform well on the other and poor performance scores are
also associdted with each othér. Figures 6 and 7 portray this association. For example,
Figure 7 shows that of people who perform in the fourth quartile (lowest 25%) on the
Reading Vocabulary subtest, 82% also_ perform in the fourth quartile on the Auding/
Reading Vocabulary subtest, while only 2% perform. in the first quartile. °

Reflability data' for the LAB are given i Table 9. The first set of reliabilities given -
were computed by meansof the Kuder-Richardson 21 formula.- These numbers- ‘represent ., ',
an assessment of the internal consistency of these LAB subtests., The: Kuder-Rlchardson .
21 computatlon makes the assumptlﬁn that all items in a test have the same. dﬁ'ﬁculty .
Since this assumption m .not hold true for all LAB subtests, an alternate method of . P
. estimating reliability was? sed. In this method, f6r-100 randomly selected test booklets * e
from the AFEES administration, scores-on each of the four Vocabulary and~Paragraph ~aTs sen,
subtests were decqmposed mto two pmts eaéh part'bemg assocxated with oné of the :
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' . Intercorrelations Among LAR Subtests ~

. - ¢ 3} . _

L S .. BB - 4
= < LAB LAB - | LAB LAB e , .

U Auding Reading | A/R Reading | Decod. Decod., | “Decod. Decod. [ecod. LAB

SR ‘ Para, Para, Vocab. Vocab. 1 2 3 L Total Total *

LAB Auding \ 1.00 749 685 .678 .481 .615 . -603 5719 7 .628 .828*

Para. {2105) {2105) (2105) (2108 . (2109) (2109)-  :(2105) (2105) (21b0) (2108)

- LAB Reading 100 J19 ..162 619 6714 - .728. 684 ~ J69 > . .06*

Para, (2105) (2108) (2108) (2109) (2109) £2105) (2105) (2100) (2105)
LABAR. :, 1.00 813 616 621 6% 570 ¢ .689 859

Vocab. (2107) (2107) {21n) 21m)  ~2107 (21070 < (2102) (2105)

. - N +
LAB Reading - 1.00 -.663 1705 .699 5147 .154 ,899*

Vocab: - - (2107) (2111) (2111) “2107) (2107) (2102) (2105)
Decoding " 1.00 810 689 .5'@4 .828° 1756*

1 ; 1) ) @y 2108 @2109)-
Decoding . ) 00 .92 626 g00*  ..8m*
L2 . - v m) {2111) (2106) (2109),,

- ‘o i ' ’
Decoding . 1.00 B J | g3 .849" -
3 . > X2107) (2107) . *(2102) .  (2105)
Decoding ¢ . ) : 1:00 854 784

4 . N @107 - (2102 (2108)

v‘f‘»[')e'coding ;7 - 1:00 906° . %

Total .~ z , (2102) {2100)

- ) . ) A R

Lap , - '4 . E
Toul - e v S s

* *Indicates correlation of a total scoreand ane of its components, - . - 96~ . ¢ .X T o
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s*Numbers in parentheses refer to N. . oo
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a Table 9
» Reliabilities of LAB, Subtests '
Number r .
Test ‘ of ltems KR21 Between Halves l
Auding Paragraphs \ 24 .832
Reading Paragraphs © 24 .880
Auding/Reading Paragraphs 28 .875
Reading Vocabulary 28 912
Decoding | (100 WPM) 10 . .869
Decoding {1 (150 WPM) 10 .868.,\
Decoding 111 (200 WPM) 10 834
Decoding IV (250 WPM) 10 838 l
two passages making up that subtest Then, a Pearson correlation was computed for l
each set of 100 pairs of scores. These correlations are also presented in Table 9. It
should be noted. that because these LAB subtests are timed, these procedures are to -
’ be preferred over the split half correlation usually performed to assess reliability
(Thorndike, 1971). It can be seen from a comparison of the values of r in Tables 8
and 9, that the correlations between the two halves of the reading and auding subtests
are not substantially hlgher than the correlations between cémparable auding and read- l
ing subtests. ' | . Q £
. N _
READING "POTENTIAL” AND CLOSING THE “GAP” l
BETWEEN AUDING AND READING
s o As earlier discuesion has indicated, the LAB Test provides an assessment of a per- l

‘ son’s ability to process oral language, in addition to dn assessment of reading skills,, In
particular, the LAB identifies poorer readers whose auding scores indicate “reading

i . potential”, the presence of such potential being indicated by auding scores higher than
comparable reading scores (see Figure 2). A consideration of Table 7 and Figures- 2
and 38 reveals that on the level of group effects there is a tendency for this populatlon
to demonstrate ‘“‘reading potential” in their Vocabulary Test scores, but not in their,
Paragraphs«'scores. A frequency count of number of people showing reading potential

' in-LAB Paragraphs and Vocabulary scorep indicates that 51% show some vocabulary

potential, while 32% show potential in their paragraphs scores. If a difference of three
or ‘more points between auding -and reading scores is‘arbitrarily set as an-indication of
significant potential, the proportlon of people with readmg potentml drops to 21% for
Vocabulary and 19% for Paragraphs, .. ,
) The developmentai-concept: of :learning to read as a process of closmg the gap i
between oral and written language comprehensmn has Jed to the: predxctxon -that more -
people who are. poor readers wrll show such a gap than peop'le who are‘good readers ‘
(Stlcht et al., 1974). One way to venfy whether this prediction is confn'nfed is to look
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at LAB Reading and Auding sc¢bres obtained by people obtaining different reading levels
as measured by another reading test. Figure 8 depicts mean LAB Auding and Reading *
scores obtained by people reading at different grade levels as measured by the Gates-
MacGinitie reading test Figure 9 does the same for people scoring at different deciles

of the’ AFQT.
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These graphs show that performance on the Auding/Reading/Vocabulary test is better
than pex‘brmance on the Reading Vocabulary test for people scoring-at all levels of Gates-
MacGinitie and AFQT. However, the discrepancy between the two scores decreases as
levels of performance on the Gates-MacGinitie or AFQT g up, becoming negligible for®
the higher levels of performance on these two tests. On the other hand, there is a slight

- trend, though unreliable with these small numbers, {or auding ‘performance, to exceed rea.d-\
. ing performance for paragraphs at thé very lowest levels of Gates-MacGinitie and .AFQT. °
For higher levels, Reading scores are higher than Auding, with the difference between the )
two increasing as'performance on the Gates-MacGinitie and AFQT improves: . .

Another way to look at the relationship between reading skill level and auding is

presented in Table 105 This table shows the percentage of-people at each level of the

-~
. '
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‘. o S Table 10 - '

Percent’of People With Auding Scores Better Than Reading Scores as a-
Function of Ga‘;es-MacGinitie,Reading ‘Grade Level and AFQT Decile

L petrse P N I B N B N O T o

\
N . LAB Vocabulery: N _ 16 -] 35 55 48 61 65 ° 174 ¢
- ‘. & N

Resding plus suding . \
. * better than reading . . o )
N {in percant) 88 n 63 51 4 «62, 57 4 57 38 - ' ! . I

* Rewding phus auding . - .
more than two points . - ' ; L °
better then reding ) . . f . L
s © (inpercsnt) s 12 4 2 B/ 2B 1w W 5« 2, .

LAB Parsgraphs: N 18 .} 35 55 @4 -5 6 Yoogs Tans D
Auding better then - 4
reading - . B
(in percent) 59 4 3 38 ki I 2 2 17 7 e I
Auding more then ) . P R N "
2 polets better : B - PR N

than reeding .
(in percont) 5 3 2 ' . 8. n S,y o s ' l

2
&
~

gl
—
3
_—
b4 .
s
42
2.
g.

AFQTOwcle | 09 | 10 | 20 |

LAB Vocabulery: N Us 488 219 WAy 158 218
, Rouding plus sudip 3
better then reading
. \ - ) {in percant) n 62 68 L I
iy ’ Reading plus suding
mors then 2 points ..
B - ‘ better then reading *
oo ] (in percent) % 3 3 18 18 9
Y A 7 ~
. LAB Paragraphe: N 1767 458 219 24 158 218,
. Auding botter then T, EER
. reading S ’
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Gates-MacGrmtre or AFQT who scored better by auding than by readmg Clearly, as
reading and AFQT scores declme, the proportion of people who score better by auding

than by readmg increases, mdlcatmg that their readmg skill is not up to their readmg

potential.

-

The LAB Vocabulary Tests measure the knowledge of words taken from the LAB
Pa.ragraph Test for the same modality. It is to be expected therefore that substantial
increases in the LAB Vocabulary scores should be reflec

increases in the LAB |

o

[

Paragraph scores. Figure 10 shows this relationship by plottitg the mean Paragraph score
for pevple receiving a given Vocabulary score in the same ality. As earlier figures
-"; . ! '
-4
v 100 o
L 90 —
R f :S

80 t— REAOING &
5 wr Y
Ty . s /
g $

L) L
. 9 st .

. ® = S
S $ Javoins
-4 L) L

50 — S

- & 5~ ./
-~ - ~'l.“.‘\" 0 - , @ 1"
£_J G
g o 4
P 5" P
S~ .
20— R . ““, o<
o, 3
‘o _:~ll":: o,“‘.n:/‘.
\“‘ ﬁ’ e L]
. v \
0 ] | | I N N N TR |
O 10 20 39 4 S0 60 70 80 % 100

VOCABULARY: PERCENT CORRECT

Figure 10. Mean LAB Paragraph Score as a Function of
- . LAB Vocabuiary Score

- 7
have shown, Vocabulary scores are consrderably higher than"Paragraph scores for virtually
the whole'range of scores. For example, Figure 10 shows that the people who received
Audmg/Rwdmg Vocabulary scores of. about 80% had a mean Paragraph score of about 45%.

g

NORMING THE LAB: CON ERSION TABLES

‘Table 11 gives the mean scores obtained by the total and LAB sample populations
on the other reading and ASVAB tests administered. On the basis of the distribution
of test scores for the population described above, LAB score conversion tables®were
prepared by means of an equipercentile norming procedure, These tables, provrded
in Appendrx A, allow -the conversion of raw scores on any LAB component ot on LAB’

- R

Lo )




Table 11 '

o ‘./ .
Mean Scores on Reading Tests and ASVAB Composites for s
) LAB Norming and Follow-Up Samples
Total Sample LAB Sample LAB Foilow-Up Sample
Test N Mean N | . Mean N Mean' -
Gates-MacGinitie L . ' i B
RGL 2245 8.5 593 85 ~ 210 9.5
, Nelson-Denny . ‘ ¢
. ’ RGL 2438 9.8 832 9.7 299 10.0 '
BSA Standard 1925 145 692 149 244 158
AFQT '
(Old Norms) 4245 46.1 2167 41.2 * 767 54.8
. AFQT - . .
(New Norms) 4245 38.9 2167 34.6 767 49.3
GT Raw Score 4261 28.1 2174 "29.2 767 . 3298

© 5 .

total score to percentile equjvalents, reading grade levels on the Gate$-MacGinitie and
Nelson-Denny tests, standard scores on the BSA test.and pel;centiles on the AFQT and
GT ASVAB composxtes - o
The first conversion Tor each LAB raw.score given in the Tables in Appendlx A

is percentile equivalent. A Percentile equivalents indicate the percentage of people in

e the norming population scoring at or below a given raw score. ‘Thus, a person receiving
o a raw score of 17 on the LAB Auding Pa.ragraphs Test (Table .A-1) has performed as,

A well as or better than 69% of the norming population. The population used to norm

the LAB was composed of applicants for military service at geographically representative
AFEES in two months of 1978, Thus, it represents a sample from the manpower pool

The R -,: Grade Level (RGL) equlvalents of LAB scores were also obtamed
equlpetcentﬂe norming procedure. Percentxle d:stnbutlons for RGL scores

tables. revéals that the RGL eqtuvalente of the same. LAB: score can be qulte dlfferent
- - depending on which reading t2st is used. For example, a persorl who ;cored 8 on the, -
_ ‘LAB Refding Paragraphs Test has a Gates-MacGinitie RGL equivalent of 4,9.and a
. Nelson-I) nny equivalent of 7.0. These levels appear tQ, imply- quite: dn’ferent thmgs N
about what sorts of tasks this person ‘would be likely to'bé’dble to- perform Yet; the queg|” 1 -
what readmg level this person is “really” reading at is unanswerable because of T




the differences in the populations the Gates-MacGinitie and Nelson-Denny were intended
to assess and were normed with,\and the tasks included’in the tests. Because of-$hee\
differences the Nelson-Denny RGL does not reflect discriminations between very low
scores on the LAB and the Gates-MacGinitie d\owe)ﬂ:‘ct discriminations among

very high scores. -

REGRESSION NORMS ' . -
As an altemati&p to the equipercentile method for norming the LAB, regression

equations were computed for relating LAB scores to Nelson-Denny and Gates-MacGinitie .
reading grade levels and to AFQT percentiles. These equations are given in Table 12.

Table 12

»

Regression Equétions for Converting LAB
Scores to Reading Grade Level on Standard .
Reading Tests and to AFQT Percentile

‘ Converting LAB to Gates-MacGinitie RGL . -
* N RGL= ? ,

‘33+ .33 (Auding Paragraph Scors) _
2.6 + 139 (Reading Paragraph Score)
-4.3+ 52 (Auding/Reading Vocabulary Score) © ,
a ' —~2.2 + 45 (Resding Vocabulary Score)
. .69+ .88 (Decoding | Score) ~
23 + .76 (Decoding Il Score) [ °
38 + .72 (Decoding 1l Scors)
5.8 + .65 (Decoding 1V Scors)
1.6 + .25 (Decoding Total Scors)
1.6 + .10 (LAB Total Score)

’ Converting LAS to Nelson-Denny RGL “
‘ RGL= 59+ 27 (Auding Paragraph Score)
. 5.1 + .31 (Reading Paragraph Scors) -
1.9 + .32 (Auding/Reading Vocabulary Scors)
- L © 33 + .28 (Resding Vocabylary Scors
5.6 + .48 (Decoding { Score)
5.9 + .48 (Decoding Il Scora)

€ ’ 59+ .56 (Decoding Il Scors)
< 68 + .61 (Decoding IV Score) . ( .
4.8 + .17 (Decoding Total Scors)
. 28 + .07 (LAB Totsl Score .t
' »
;. . Canverting LAB to AFQT Percentile . ‘
RGL=
» i J
~ ~ 45 + 32 (Auding Paragraph Score)
. - 50 + 30 (Reading Parsgraph Score)
—48.1 + 38 (Auding/Reading Vocabulary Score) .
-~298 + 30 (Reading Vocabulary Score)- \ ‘
~ 43 + 52 (Decoding! Score) !
. 89 + 43 (Decading I Scors) )
. 5.1 + 54 '(Decading (il Scory), , :
b - 159 + 55 (Decoding iV Scors) .
. v ~ 78 + 171 (Decoding Total Scors) - . . L
‘ —~328 + .68 (LAB Total Score) - #
n T (Y \
e N ’
g, ;l - .
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. changes to combine-listeriing-and languaging and is called auding), and the latter in turn

.or “spatial” (Marshalek, 1981).- ‘ -

In norming the LAB by the regression method, correlation coefficients were obtained
for LAB scores with the other scores'available: These intercorrelations are presented in
Table 13. Correlations among LAB components are omitted because they appear in
Table 8 "Table 13 indicates that LAB scotes, particularly LAB total scores correlate
about as well with scores on other standardized reading tests as these tests do.with each
other. Although LAB total scorethas the high#st correlation with scores on other reading s
tests, all the LAB components, including the auding components, correlate substantially
with these tests. LAB total score is as highly correlated with the AFQT and GT ASVAB.
composites as are the other reading tests. ey
. A comparison of Table 8 and 13 indicates\that LAB Auding and Reading test scores , l
correlate about as highly with each other as do\tne two reading subtests within the
Nelson-Denny and Gates-MacGinitie tests. These moderately high correlations among .
LAB scores and scores on other reading tests indicate that members of this population
rank themselves quite consistently on,the basis of their performance on all these reading
tasks. The fact that LAB Auding scores correlate nearly, but not quite as highly with '
reading test scores as the LAB Reading scores do, is con51stent with the hypothesis sug- ) :
gested by the developmental model that a large component of what reading tests measure
is languaging ablhty‘ This ability is not specific to reading alone,” but common to perform-
ance with both written and oral language.

The substantial correlations between scoresjon the ASVAB composites and measures
of reading might be interpreted to indicate that the ASVAB does a reasonably good job
of assessing reading and languaging skills. This is hardly surprising since one component
of the AFQT and GT composites is the Word Knowledge (WK) test which is no different
in kind from the vocabylary components of the reading tests used. The other two ASVAB
tests contained in the ARQT (AR;SP) would on the surface seem to be assessing somethmg
other than reading. However, decoding and understanding each word probleny is a*nefiessary
prerequisite for correct responses on the Arithmetic Reasoning (AR) test. Even the Spatial -
Perception test requires that rather complex task instructions be read and understood. The
understanding of these instructions and use of them to induce a procedu:e for performing
the spatial perception tasks correctly may pose a more demanding application of language
skills and knowledge than the selection of the gppropriate synonym for a vocabulary word.

- o

THEORETICAL INTERPRETATION OF INTERCORRELATIONS
AMONG .LAB AND OTHER TESTS 4 ‘

The relationships gmong the oracy and hteracy tests shown in Table 13 can be further
understood-in terms. of"the developmental»model According to that model, the prélin-
guistic child of Stage 2 (Figure 1) represents knowledge in non-language forms and picks-
up new information through listening and looking (excluding otheér processes such as -
touthing, etc. for the present purposes). This mode of" represe‘ntatxon is primarily per- .
ceptual, rather than conceptual’ and -has been labeled by some- as “unagery” or “analoglc”

According to the developmental model, the 1magery or spatml (auditory and visual)
adaptive processes develop first, and then they iransform to form oral language (listening

is integrated with looking skills to produce leoking and languaging whlgh is called reading;
According to this way of thmkmg, all'reading test performance mcwdes readmg languagmg
and imagery. ‘All auding tesf performance includes languagmg and.imagery:~ Tests such:

as the Space Perceptlon subtest of the ASVAB can, Be taken- as mdxcators of imagery, of
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Table 13

Intercorrelation Among LAé, Reading Test, and ASVAB Subtests

. i ‘e R R
Gates- Naison- .
Gates- | MacGinitie | Gates- Nelson- Denny Nalson- ASVAB' | ASVAB '| ASVAB

MacGinitis |“Compre- |MacGinitie | Denny Compre-, | Deriny Skj Word Arithmetic | © Spatial ASVAB. .G6T.

g . Vocabulary | hension Totsl |Vocabulary | hension | Total | Assessment | Knowledge | Reasoning | Perception ] Percent Raw

< < ® "

pel - h

LAB Auding Parsgraph 0 q 74 "2 53 " 56 - .62° 61 57 .34 .64 67

LAB Reading Paragraph N/} .16 80 62 .86 .68 76 86~ 82 34 66 n
LABA/R Vocabulary . ' .72 .10 4 50 50 .53 66 61 53 "3 58 £

LAB Reading Vocabulary - .80 ° J3 ., 80 55 51 , 59 89 66 55 35 .62 68

LAB Decoding Total am o 13 .18 57 61 .63 s .85 57 31 82 67
LAB Total S 8 82 88 83 .66 69 T IR £ 85 8 N 6,

G-M Vocabulary . 100 .80 94 n’ 64 .10 19 N7 ] 8 .3 2,

N (:omﬂchmsion 80 100 96 61 .58 62 81 704 £ M q a3
% ~ 5 ) ‘
G-M Total 940 96* 1.00 £ 84 .10 84 1 63 A0 .75¢ 9,
N-D Vocabulary n .61 B 1.00 18 a4 63 /| 58 31 22 T4

N-0 Comprahensian t. 64 .58 .64 . 1.00 95° . 68 .65 © .55 29 . . .66 \67
N-D-Total T T e .10 94 95° 1K S 7 4 60 32 713 5
BSA .8 81 Y .84 8 12 w0~ S, 4 a0 w
ASVAB Word Knowledge' .77 .70 N1 ] N1 85 T4 n 1.00 £ .38 .88* .88

ASVAB Afithmetic : . , . L4 :
Réssoning - 59 .61 63 58 55 ‘60 .64 65 1.00- AB .85* 8%
. Y “ . e
ASVAB Spatial Pcaption .35 A A0 3 29 A2 41 38 A6 1.00 .67° A5
AFQT Percent 72 q 3 n .66¢ a3 0 . 88 85* £7° 100 95*
GT Raw N7} a3 19 N1 87 as 95° ©.86° A5 95 100
*Indicates correlation of a totalecors pnd one of its companents, : ’ '
. ) ' - ‘ 4 : , ) ’ .
. , PR
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= course, there are also task factors, such @s the reasoning and special knowledge demands
that influence actual test performance using literacy, oracy, or imagery tests. Further,
the actual assessment of skills in tests such as those of Space Perception generally involve
the ability to comprehend oral and written language to follow the test instructions. But
performance on such tests is not as much dependent on language as is performance on-
oracy and literacy tests.

Given the developmental sequence: imagery - oracy - literacy, and using as indi-
cators of these skills the Space Perc¢eption test of the ASVAB (imagery), the LAB Aud-
ing Paragraphs (oracy), and the LAB Reading Paragraphs (literacy), we can expect to
find the Space Perception test least correlated with literacy tests, the LAB Auding Para-
graphs test correlated more highly with literacy tests, and the LAB Reading Paragraphs
test the most highly correlated with literacy tests.

Table 14 presents correlations of the ASVAB Space Perception test, LAB Auding
and Reading Paragraph tests to each other, to education level, and to. the various sub-
tests of the standardized reading’ gests and the subtests and composites of the AMSVAB.

: The first column of Table 14'shows that Space Perception correlates .34 with both the

* LAB Auding and Reading Paragraphs tes®, mdxcatlng that, as suggested by the develop- -
mental model, imagery underlies and is involved in both oral and written language pro-

4 cessing. The second column of Table:14 shows that the Auding and Reading Paragraphs
. subtests are fairly highly correlated (.73) as would be expected from the developmental
model, the similarity of the attentional and semantic me’mory task demands, and the
close’ temporal proximity in assessment with the two subtests.

,\ Education is more highly correlated with the Audmg and ding Paragraphs tests

, than with the Space Perception test as might be expected since_one function #f schooling '
is to systematically develop language skills. The fairly low correlations of education '
with Auding and Reading no' doubt reflect the restricted range of education levels, and
the extreme over-representation (over 50%) of people in, the category of “12 years or more”
or high school completion. v
The Attentionto Detail (AD) subtest of the ASVAB could probably serve as
another proxy for pre-lmgmstlc information processing abilities much-as the Space
’ Perception test is used in the present analysis. The slightly higher correlation of AD ,
to the Reading Paragraphs test may reflect the fact that alphabetlc letters are used in: . .’
the AD task, and hence some slight relationship to decodlng might be influencing the Y
~ AD and LAB Paragraph Reading correlation.
. Beyond. the first four columns of Table 14, the relationships of LAB Decoding s
Test total scores and the various vocabulary and paragraph tests to the Space Pereeption, .
- ‘LAB Auding Paragraphs and Reading Paragraphs test present a recurrent pattern-'that - °
i is consistent with'the developmental sequence outlined above: imagery - oracy - literacy.
Across the eight columns, the. data show that Space Perception has the lowest correlations,
-Auding Paragraphs.the next hxghest correlations, and LAB Reading Paragraphs the
. ,highest correlations with the various hteracy tests. The same pa is found for the
’ . Space, Auding, and’ Readmg row tests:with the various literacy test thtal scores and the -
GT composite from the ASVAB (far right-hand colimns of Table lﬁ“‘" On the average, . - - i

a

the ASVAB Space Perception test correlates about .35, the LAB. Autling Paragraphs about . -
,63-and the LAB-Reading Paragraphs about .73 with the various hteracy tests. ‘ .
The effects of special knowledge on the pattern.of correlations is indicated by the
. -con'elatlons between the thtee row tests and the ASVAB special knowledge tests. For
. %ix of the nine special knowledge testsy ‘the pattern of correlation shows Space Perceptlon
with. the lowest, LAB Auding Paragraphs the next highest, and the LAB Reading Para-
. graphs :with the mghest convelatlons thh‘specml knowledge, preserving the pattern found
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. LAB ‘and ASVAB Intercorrelation Matrix Interpreted in Accordance With the .
L . - . : Developmental Model of Literacy , |
4 I . . : . > - e .
' ° - , * \ ) - - A
. ’ ) . Para-
B . graph ASVAB Special Knowledge Tests
° . . . Vocabulary Tests Tests thematics * .Other Knowledge
"
(x=.35) (x».35) (x=.39)
Space X . ¢ ° . . o
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between the row tests and the various literacy tests However, while the pattem is the
same, the magniti/de of the correlations is different, with Space Perception tending to have
. ) higher correlations, while.the LAB Auding and Reading Paragraph correlations tend to shrink.
. The latter findings are consistent with the developmental model in showing the
effects of essentially two major kinds of-processing skills, those that construct internal
language from external language displays such as speeth and writing, and those prelin-
guistic in origin, that result in the construction of internal, non-linguistic 1mages from
external information displays and task requirements. Among the types of tasks that
" result in the construction’of internal images or spatial modes of thought are mathematics
tasks. Concepts such as “placeyvalue” are essentially spatial. Mathematics tests require
- both language and spatial percepfual processing (Marshalek, 1981). .
o The Mechanical Comprehensmn (MC) subtest of the ASVAB shows the influence
of space perception most dramatlca.llya This test requires the examinee to mentally
image and rotate gear assemblies to determine what the consequences would Be of
T turning a gear Q¥ pushing a lever in a certain direction. As Table 14 shows, the Space
" '~ .Percéption test§orrelates slightly higher with MC than do the LAB Auding and Reading

Paragraphs tests.
More will be said in Chapter 5 about the implications for aptitude assessment of
- the patterns. of intercorrelations in Table 14.
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= : ~ " Chapter 4

] v~

, , - S
- {. PREDICTIVE VALIDITY OF THE LAB AND ASVAB -

- . . N

? As mentioned in\Chapter 3, earlier research\ sponsored by OASD(MRA&L) suggested

+~  that assessment of oracy skills in addition to the literacy skills assessed in the AFQT
might petrmit a more accurate identification of less literate personnel who could, by - .
virtue of their oral language skills, benefit from military training and perform satis- .
factorily on the job (Sticht, Kern, Caylor, and Fox, 1970). - . < »

In this chapter we report research to evaluate this hypothesis using the Literacy -

Assessment Battery (LAB).* Because the LAB assesses both oracy (auding) and literacy, ?
(readmg) skllls it permits the evaluation of the foregoing hypothesxs ’

-

¢ . ‘ METHOD

In the present research, LAB and ASVAB scores were used to predict several cri-
teria of job performance. gfhe samples of onnel for whom predictor and criterion .
relationships were obtained were drawn from the test population described, in Chapter 3, N
. and dlffered depending upon the pa.rtl cntenon vanable bemg predxcted Detalls -

. variables used: v Wy -
I B
. .o » G b‘»" - . 5 ) , ‘
+» GRITERION VARIABLES® "ffa : . é A
, P . . P ot by - .
. Of the 2,111 people who were- gngen the LAB in 1978 recqrds were available for .

551 with no prior service who were in the service. by Sep,tember 1980. These . °
people may be called the survival samplel” Decisions, to aymd confounding .variables by
excludlng service members with prior service and non-attritees who, had served fewer *
o than 24 months becayée of delayed antry eliminated 258 people from consideration. ¢ @
Undoubtedly, records of some of the people in the AFEES samplé sequld: not be loeated )
on the follow-up tape because of irregular or missiftg data. . . S T
¢ However, a significant number of people in the AFEES sample wha were not in ) ;
) " our survival sample were lost to the military either usé they were not allowed to e
enter or because they entered and then dropped out. Both people who would have L
succeeded in the mihtary but did not entér and those who were .accepted and dropped <
out represent losses. - It is. clearly to the mxhtaxy s benefit to, be able to identify people o o
who are unlikely to survive as early as possible and reject them, while not denying ©T -
- enlistment to those who have a good chance to succeed. - N o
-+ Performance on cogmhve tests such as the ASVAB and LAB-have long been used L
. as predictors of success in the military. For this reason, attention in this study-has™ n -
| focussed on using the LAB for predicting militaty survival or-its opposition, attrition. ~ + .,
. The selection of criterion variables for evaluating the predmtlve validity- of” the .
. / LAB test was constramedaby the mformatxon on data ﬁles from ongmal AFEES testmg
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/b’flity of such separation occurring within the first six months of service or subsequently,

. {1977) found that reading level was more closely associated with atmﬁon early in Navy -
.might be expected to be greater for attrition during-initial entry training than for subse-

»

-

o, )
g, ;

and the information on tested individuals available in Defense Manpower Data Center ,
(DMDC) cohort files. ,In addition to the necessarily limited number of variables recorded .
m these files, available data was limtited by the fact that AFEES testing was perférmed

in March and April 1978 and the last available update of DMDC’s files at the time these
analyses were cayried out was in September 1980. Thus, records were available, at the
most, only for the first 30 months of an individual’s setvice career. This precluded use
of variables such as eligibility for retention, long term promotion records, etc.

Under these constraints, the variables which were selected as criteria for the predictive

validity portion of this study were: qualification status, probability of being separated
from the service for failure to meet minimum behavioral or performance criteria, proba-

Y

Y Y s - .

months of service before separation, and highest paygrade achieved.

.The relationships antyng these variables and between them and the predictors for
the population considered are presented in the flow chart of Figure 11, which traces
the progress through various decision points in the military careers of the sample of
people receiving the LAB test in AFEES stations in 1978. The criterion variables used
are described in Table 15.

The first point where people are lost to the military is at the decision to, award
qualification status to an apphcant This point corresponds to the first decision point
in Figure 11. As can bé seen in that figure, in our sample 1481 (70%) people were
consideredtqualified, 546 (26%) were not qualified, and data on qualification were
missing for 84 (4%). Although some non-qualified people do obtain waivers and enter,
the proportion of accessions is much smaller than for quahfled personnel. Qualification
status decisions are based on an individual’s education and AFQT performance. Thesé
standards vary between services and they can change from year to year. Since in 1978
these standards were based on norms which have recéently been corrected (Sellman and ¢
Valentine, 1981), it has seemed of interest to,investigate how well current ASVAB scores
and LAB could predict qualification. This was the first analysis performed in the pre-
dictive validity study Further information on the qualification status varidble can be .
found in Table '15.

The next group of cntenon variables used involved attrition. People who attrite
from the military for one or ‘another reason after they have entered represent a signifi-
cant loss in moneyeand other resources to the services. Of our initial sample, a total of -
238 people of the entering 789 weke lost due to attrition. As Figure 11 shows, of these
123 were lost in the first six months and 115 subsequently. . -

- When considering the criterion variable of attrition, a‘dGCISlon was made to look .
not only at total attrition but also to divide the period for which records were available .
into two parts, the first six months of service and months 7-30, and to analyze data -
separately for each'period. This division reflects the fact that training andl orientation o
constitute a major portion of the recruits’ activities during the first six mpnths in all ' i
services and career fields, while first-term service after.the first six months is mainly . ' g
devoted to job performance. In this regard, it should be noted that all but three of the . o :g
trainee discharges for which records wege available occurred dunng the first six mon B

, A major reason for analyzing attrition during the first six months and for mo
730 separately is that hteracy and other cognitive demands are quxte different in
ing and for operatlonal service, with training demanding more reading to learn than is
réquired by operational job performance (Sticht, Fox, Hauke, and Zapf, 1976). Thus, .
causes for attrition are likely to differ for these periods., For example, Sacher and Duffy

service than with later attrition. The: ‘predictive power of a Ianguage test like the, LAB-

quent periods of service when"leammg by language demands. ate less stnngent
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Table 15 -
Criterion Variables Used in Predictive Validity Study

)

R
Qualification Status indicates whether an applicant at an AFEES station was rated as qualified or
unqualified_for accession into a service. Qualification status is thus a dichotomous variable with values

ysis because of |ssmg data. Of the 1,993 remau ing, 1,463 (73%) were rated as qualified and 530
(27%) as unqualified.

. indicating whether an individual who entered a service, attrited subsequently for one of the reasons
listed in Table 1ﬁ/or did not attrite during the period in question. (People who attrited for other
than performance or behavioral reasons were not included in the calculation of predictive validity
coefficients in either the attrition or non-attrition group, (see- Table 16). ) . N |

Attrition for Failure to Meet Minimum Behavioral or Performance Criteria is a dichotomous variable |

Attrition: 1 6 Months is a dichotomous vanable indicating whether an mdxvtdual who had entered
. the service attrited for performance or behavioral reasons within six months of enlistment or was still
serving at the end of that period. Of 789 accessions, 79 were excluded from the analysis becayse of
missing data and an additional 46 who had attrited in the first six months for other than performance
related reasons were also excluded. Of the remaining 664, 67 (10%) attrited in their first six months
. of service, and 597 (90%) were still in the service after six months.
Attrition: 7-30 Months is & dichotomous vhriablz%rﬁdicating whether an individual who had served at
least six months had attrited by September 1980 or was still serving'by that time. Of the 666 people '
who were still in the service seven months after entering, 64 were excluded from analysis because of
missing data and an additional 42 who attrited for other than performance related reasons, were also
excluded. Of the remaining 560, 68 (12%) attrited in months 7-30, and 492 (88%) were still in the
service in September 1980.
Attrition: Total is a dichotomous variable indicating whether an individual attrited from the service .
for reasons indicated in Table 16 during the 30 months, for which we have records or was still in
the service by September 1980. Of the 789 people who entered the service, 74 were excluded from
the analysis because of missifng data and an additional 88 who attrited from the service for other than
performance related reasons were also excluded. Of the remaining 627, 135 (22%) attrited for ‘per-
formance or behavioral reasons some time in the 30 months, while 492 (78%) were still in the servike
in-September 1980,
Months Before Sepai'ation is a continuous variaple. indicating, for those who attrited from the service
for behavioral or performance reasons, how long an individual had served before separation took..-
place. TThe values of this variable ranged from 1 to 29 months, with a mean of 9.3. Of the 150
people who attrited for performance related or behavipral reasons, 15 were excluded from analysis
because of missing data, -
ade is a continuous variable indlcatmg for all accessions, the highest paygrade a person had
ieved before separation or by’ September 1980. The values of this variable ranged between 1 and .5
ith a'mean of 2.9, Of the 789 accessions, 86 were eliminated from this analysis because-of fissing
ata. ’ R
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ENLIST BY ' ‘
SEPT 1978
- ? YES ' s .
~ - . .
’ ., N 71/9 NOZ
N =123

- . Qualification
ENTER Status ENTER MILITARY |, . , MILITARY
AFEES Not Given MONTHS 1-6 SURVIVE SERVICE ‘
| FOR TRAINING AND TRAINING AND MONTHS
£ TESTING ORIENTATION ORIENTA: 7:30
N=2111 N =789 TION N~ 666
. *
YES
’ N =68 »
7 N ENLIST BY
SEPT 1978 .
?
- ’ Bt *
i’ NO
i N =488
1 Data on g status was g for 8}'0[ the people tested,

of thess 21 were recorded q,emeriny the miliary.

L

2lnchum 77 cases of atintion for failure 1o meet performance

behavioral criteria and 46 cases of attrition for other umm,(cl.“rnblc 18),

-
3 Includes 73 cases of attrition for failure to mest performande and
critenia and 42 cases of attntion for other reasons,

o3 ¢
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Because the LAB and ASVAB are cbgnitive tests, prediction of attrition has been
limited to attrition for reasons involving behavior and performance. Thus, we elimi-
nated from considération attrition for reasons of medical disability, hardship, etc. A
complete list of:the reasons for attrition‘included and excluded from the predictive
validity analysis can be found in Table 16. Of the 123 people, who, as Figure 11

. . . .
, Table 16 :
Reasons for Attrition (Interservice Separation Codés) During and
Subsequent to First Six Months of Service

A

Interservice No. of Attrites No. of Attrites
Separation 'During Months After
Code Reason 1-6 Month 6

FAILURE TO MEET MINIMUM BEHAVIORAL OR PERFORMANCE CRITERIA

60 Character or Behavior Disorder - 3

R ) | Motivational Problems
- 54 _ Alcoholism

65 Discreditable Incidents

67 e Drugs .

74 .. Fraudulent Entry

15 . AWDL, Desertion

76 < Homosexuality

78 Good of Service

86 =¥  Expeditious Discharge

87 " Trainee Discharge

TDTAL

~J [ad
LWL O~ N =)~ OO — O

. OTHER REASONS

Term Expiration

Early Release

Medical Conditions Prior to Service
Disability '
Temporary Disability
Unqualified for Active Duty
Dependency or Hardship
Non-Battle.Death .
Dfficer Commissions
Erroneous Enhstment
Pregnancy .
Parenthood .

Breach of Contract
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" and the accessions sample. This reflects the fact that the ma;or cognitive screening

j’the middle of their first enlistment term, total months pf m;htary service serves as an

/"\,
J

\
> [ t N i 7/
R .

indicates, attrited during thé*first'jix months, 10 had test sfores missing and were elimi-
nated from further analysisj and 67. attrited for reasons_of performance or behavior and
were thus included as attri m’;he predictive validity cajculatlon Of the 115 attriting
after six months, 73 were included in this calculation. The remaining 88 attritees, whose
attrition was attributed to other than performance or behavioral reasons, were not con-
sidered in the calculation. -Further information about these criterion variables i§ avail-
able in Table 15. >

The only other available criterion variables indicative of military success identified in
the DMDC cohort tape were months of military service befor\e separation and paygrade
achieved. Since “all the members of the sample who were still on dctive duty were in

5

indicator of relative career success only for people who’“had attrited from the service.

Thus, the number in the subsample for testing the validity ‘of the LAB in predicting’

this variable was quite small. Although the other criterion, paygrade achieved, isan - .
appropriate indicator of career success for all members of the sample, its range of
values is.limited by service requirements for minimum and maximum time in grade.
Further information about these criterion variables is avgjable in Table 15.

s

RESULTS : 1

Figure 12, which corresponds to Figure 11 in the previous section, depicts the
relationships among the various subsamples considered in the predictive validity portion
of this study. Each subpopulation is identified by a capital letter. Table 17 presents . |
mean test scores and.demographic and criterion variables for each of these populations. |

Table 17 shows.that the qualified and unqualified segments of both the initial
AFEES population and the accessions ulation differ sharply in their scores on the
ASVAB and other reading tests. This of course, is a consequence of the fact that AFQT
is one of the major factors on which qualification decisions are made and the other test:
scores correlate highly with AFQT and GT. The fact that the scores of initially unquali- .
fied accessions are somewhat higher than those of the unqualified population in general is |
consistent thh the idea that the unqualified people who eventually do obtain a waiver
and enter military service, come from the more able portions of the unqualified group.

In.accordancé with expectations, the group which attrites during the first six months
of service has poorer test scores than the group which attrites subsequently, and both perform
less well than the group that remains. However, these differences are not nearly as
striking as between'the quahﬁed ahd nonqualified grotps. “This aindoubtedly reflects -
the fact that cognitive ability is only one of the factors mﬂuencmg attrition. It is D
also evider®®*that selection decisions awardmg ‘qualification status and waivers are suc- ~ )
cessful In 'screening out those people whose cognitive and language abilities are tod low - ..
for military success,

The successive’ ehmmatlon of subpopulatlons with test scores below the mean for
the whole population leads to a gradual increase in the mean scores of the subpopulation
remainifig in the seryices. This is depicted graphically in Figure 13. It will be noticed
in Flgure 13 that the major increase in scores takes place between the AFEES sample

of the military population takes plac%l:fore accesston.
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™ N=710
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70% '
. 6% 6%
AFEES ACCESSIONS r RAINING . 6 MONTH SURVIVAL
samPLE' | 37% | sAMPLEZ | AND 84% | survivaL {g3%| sampLe
N=211 > N=789 ——1 ORIENTATION | > SAMPLE N =551
1-6 MONTHS = ‘ —
a] o] oL 1 (vl 4]
‘ .
| 26% 10% 11%
R . ] -
UNQUALIFIED | . LATER « INITIAL SUBSEQUENT
N=546 ° 1% QUALIFYING~ ATTRITION R ATTRITION
' »{ ACCESSIQONS—| N=77 N=73
N= N
c] 7| 6] 1]
~ ?QB .
) 2111 PEOPLE - 789 PEOPLE 551 PE@PLE
MARCH/APRIL 1978  SEPTEMBER 1978 % 3 SEPTEMBER 1980
L} - ) . ’ . Ir\-
hl inctudes 84 wath no qualification status. '
2 Includes 21 with no qualification status > -
*This portion of the AFEES sampie includes ;eople whose records were missing necessary information
on either or both data tapes, people whose entry 1nto service was delayed past September, 1978,
. people wath prior service as well as genuine non-accessions.
. . Flgure 12. Rates .of Attrition of LAB Sample From AFEES Tasting to \
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Table 17 ,
* Description’of Populations Involved in Predictive Validity Study o
; -
; Later “6Month | 630 Month
. AFEES Accession Qualified Qualifying 1-6 Month Siruwal Attrition® Survival
Sample Qualified Unqualified Sample Accessions -| Accessions Attrition? Sample Sample
) A B c 0 E o F G p {
N 21 1481 546 789 110 . 98 1, 666 K]
Perczg High Schoo! Graduates 51 56 38 (i 59 60 42 62 51 :
+  Percent Female ’ 18 16 T 23 13 12 19 17 12 n
Percent Black k] 30 61 26 24 53 28 21 25
AFQT Percentile 389 49.7 13.4 49.8 52.3 12.7 4i 50.9 44,8
GT 37 51 13 . 51 51 17 37 51 45
LAB Auding Paragraph? , 14.4(47) - 16.1(60) 9.9(22) 15.9(58) . 16.1(60) 13(38) 13.7(43) 16.1(60) l4.7(49) 16.3(62)
LAB Reading Paragraph "~ 15,5(45) 12.4(56) 10.3(22) 17.1(55) 17.4(56) 12.5(31) 14:4(39) 17.4(58) 16.3(50) 12.4(56) |
LAB Iplal 106(42) 116{57) 80(15) 115(49) 117(57) 95(25) 104(35) 116657} 113(42) 116(59) .
G-MRGL 8.5 9.4 6.1 9.5 - 97 1 8.2 ‘9.6 . 93 -~ 96 i
8 |
N-O RGL 9.8 10.3 8.7 10.0 10.1 8.4 88 10.2 9.6 10.2 '
BSA Standard 145 156 124 159 160, . 133 | 143 160 ° 159 160
Pescent Qualified 720 - 92 - - 92 93 89 ‘93
§
Percent Accessions® 37 48 118 - » - - - - -
(50) (62) (20) .
. R
Percent Attrtion’ - - - . 19 19 . 24 - LU - ..
Mean Months of Service - % - - 21.7 218 ¢« - 20.3 . 2.5. 25.3 16.6 222"
Maan Paygrads’® - - - °29 29 - 26 1.2 32 19 34
'lndudu only attrition attributable to failure to meet behavioral or performance criteria. (cf. Table 16)
2Numbers in parenthesis after LAB raw scores sefer 1o percentile equivalents based on the entire narming population. : .
3Doses not include indwviduals with grior service nor delayed entry accessions. Numbm in parentheses indicates accession me for all xhou in sample we have records for, * L .
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To evaluate the utlhty of 1 the LAB Test, and in partlcula.r the auding components
of the LAB ‘as a supplement to the AFQT for selection and*¢lassification, first-order and
multiple correlations of LAB and AFQT scores with the criterion variables were computed: *
These coefficients of predxctlve validity are shown in Table.18. Since educational level
is a factor in enlistment ification decisions, -years of school completed was included
as an additional predictor in the computation of coefficients of predictive validity.
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"*Table 18

-Coefficients of Predictive Validity (r) for LAB and AFQT Scores

° ™~ -
) - Criterion
3 Mbnths Highest
. -- Qudlification Attrition? Attrition® Total Before Pay Grade
Predictor AFQT Status® 1-6 Months 7-30 Months Attrition® Separation* Achieved
. Maximum! 1.00 .74 (100) -.59 (100) -.62 (100} -69(100) ° (I.OO .00
* LAB: Auding Paragraphs 64 51 (69)° —~18(31) —13020) ~.20(29) B3
Reading Paragraph .66 .83(72) ~-17(29) -.08 {13 -.17(25) A2 Rk
<=7 A/R Vocabulary 58" .53(72) -.16{28) <-.01({<2) -.10(14) A7 - 07
. ,Reading Vocabulary .62 .56 (76) -16(2T <-01({<2) - 11{16) .20 -1
‘ Decoding Total . .62 .50 {68) =12 (20} -.03 (5) -.10(14) a2 A3
P Tola! N .59 (79) -.18{31) -07 (11 -.16(23) Y 15
AFQT Pescentile - .63 (85) -11(19) -11(18) .—15(22) <0 .20
nsea\Jn
La Education . .29 19427) —-.08 (15) -07(1) -11(16) : <0 .22 -
] Best Combination s —_ R. Vocah. + AFQT LAB Tot + Ediuc. Aud Para + H; Vocab, Aud Para + Educ. R, Vocab + AFQ{ AF(]T +‘Educ.
L L . . .67{91) ~20 (34) -.15(24) #223(33) R IS ¥
4 Best Combination of R— \ﬁ‘_,': Vocab. + AFQT (Aud Para + AFGT Aud Para + AFQT  Aud Para + AFQT  R. Voc. + AFQT  Aud Para + AFQT
P AFQT + LAB .67 (81) -.18(31)) ~.14(23) -.21(30) 23, 22
LAB Tot + AFQT -
Number Entesing Into -.18(31) )
. Correlations 2009 1993 " 664 560 627 135 104 k33
] Minimum Significant ¢.05 .06* .06° .09’ 097 097 a7 .09’
0 .08° 08¢ a2 127 27 23° a2 s
§ Maximum coefficient of predictive validity is less than 1 ,00 when the variable boing predicted is a category (e (R mrhion) jather 1han continuous. |
2 Qualification status assignments were based on old AFQT porms, 1 v
’Only ettrition for faiiure to meet minimum behavioul or performance criteria was predicted, Seo Toblo 185.
. *Eor those who n%l}rlud . . . . J
{ . 6 O * SNumbers in paréntheses express ’s os percent of maximum r possible. ‘ , M .
+ Based on 1000 degrass of freedom, ' . co- K ) . o
"Based on 500 degeses of freedom. L . o . : . - |
X . SBawd on 125 degrees of fresdom. i ) . o . ' o .
v . . . 7 : . ». . B . . . ) s - .
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- have the cognitive skills needed for job success, correlatlons between cogxutwe assessments’

<

Before discussing the coefficients presented in Table 18 it should be noted that the
maximum possible correlation coefficients for predlctmg qualification status and attrition
are considerably less than 1.00. This is due to the calculation of point-biserial correla-
tions between the continuously distributed predictor variables and the dichotomized
criterion variables (i.e., one is either qualified or not; attrited in six months or not, etc.).
The percentage of the maximum correlation that was obtained for each predictor-driterion
set is shown in parentheses next to each predictive welidity coefficient.

. .

Predicting Qualification Status (

_ The military has tradxtxonally made selectlon decisions based ori‘the assumption that .
cognitive capacity, specifically the sort of abilities requn'ed by the ASVAB tests, is
related to a successful service career.’ On this basis, minimum ASVAB scores are set by
each -service to screen out people who do not have the minimum requisite cognitive
capacity for adequate performance. Although different services set different standards
and educational level is also a factor affecting qualification for several of the services
the difference between ASVAB means for the qualified and unqualifiéd groups in t
present study (Table 17) indicates that the,selection process is indeed separating ou the
lower performers on the ASVAB. '
As expected, because it- enters into the decision as to whether a person is or ignot
qualified for military service, AFQT is the most highly correlated cognitive test prédictor
with the qualification status criterion, with the correlation of .63 reaching 85 percent
of the maximum possible value of .74.
s The high correlations between AFQT and LAB scores, including Auding scores,
given in Chapter 3, Table 13 are consistent with the posxtxon of the developmental model
that-much of the variation being tapped by all the tests given in this study involves a
general languaging capacity, not specific to the reading modality alone. In light of these
high correlations, it is not surprising that Table 18 shows that LAB scores have high'coeffi;;/'\\ .

e

" cients of validity for predicting qualification status. However, it is striking that LAB

scores should account for nearly as much of the variance in qualification as do the ASVAB
scores on which selection decisions are based. That the correlation between auding score
and qualification is so high indicates that service selection decision makefs are concom-
mittantly dividing the populatlon according to auding ability when they set AFQT stagnd-
ards for quahfxcatlon

Predicting Attrition - = 5
While none of the cognitive tests or subtests are very effidient for p;edicting attrition

within the first six months, the LAB Auding Paragraphs subtest is as efficient as the total ‘

LAB Battery with a _correlation of -.18, which is 31 percent. of the maximum correlation

possible. - In contrast, the AFQT correlation achieves a value that is only 19 percent of .

the maximum possible. For predicting attrition during the first six months of.service, the

Auding Paragraph subtest emerges as the LAB subtest best combining with AFQT to

increase the predictive efficiency of the AFQT. In this case, the multiple correlation i

reaches -.18 which is not higher than the first order cotrelation of Auding Paragraph -

. with a sixrmonth attrition. Nonetheless, the predxctlve eff1c1ency of the AFQT is .

increased three-fold.
Insofar as selection decisions have prevented from enlisting personnel who do not* 3




and criteria indicating such success will be attenuated. In addition, the success of classi-

fication decisions, placing less able personnel in less demanding fields will-also have the

effect of lessening correlations when attrition is used as a criterion variable. These

effects are als§ compounded by the fact that cognitive abilities are only one subtest of

a number of factors, e. g., motivation or personality, affecting attrition. The latter factors

- may be especially important for attrition that is not ‘due to communication skills, learn-
ing problems, or other cogmtfve abilities. The present analysis was.unable to separate
attrition due to cogmtwe problems from many other types of behavioral problems (see
Table 16) due to linfitations in the DMDC data base. In view of the foregoing, the
correlations found between LAB scores and attrition measures in this study are substan-
tial, particularly when it is remembered that the maximum correlations possible for these
point-biserialscriteria are considerably less than 1.00.

In earlier discussion it was hypothesized that since initial tralmng requires more con-
centrated learning from oral and written language than does subsequent job performance,
language skills should be more closely related to attrition in the initial period of service. -

v, This hypothesis is supported by the correlations of LAB and AFQT scores with attrition
-in the first six months of service in contrast with months seven through 30.
In light of the preceding discussion of the importance of auding performance to
-training and job success, it*is'encouraging to find that LAB Auding Paragraph scores are
. (1) the best predictor of all three types of attrition and (2) the LAB variable which
leads to”the best prediction when combined with AFQT. It was stated earlier that while
reading and auding are equally important in formal training, _in many jobs reading demands
may be minimal, while listening skills are crucial. This idea is consistent with the rela-
¢ tively large dlfference between the predictive power of LAB Auding and Reading scores
for attrition in months 7-30 after the majority of training is completed.

The other two columns of coefficients of Table 18 add supporting mformatlon
regarding the usefulness of the °LAB Auding Paragraphs score as a supplément to the
AFQT. When months of service fqr attritees are considered, months before separation
reflects early or late attrition, which is associated with the heavy literacy and learning
demands of training versus job performance demands for these skills. Consistent with

» this situation is the fact that a test score known to cerrelate highly with school perform-
ance, vis., Reading Vocabulary, is the best predictor of months of service prior to attritfon. -

¢

Predicting Paygrade -
s
Taking notice of the fact that in this sample there is a restricted range for paygrade,.
reﬂecting minimum and maximum time in grade regulations, the data of Table 18 indi-
cate*that AFQT and education are the best predictors of paygrade. This doubtless reflects
educational requirements for obtaining promotions. It is notable, howkver, that the, LAB  *
score adding most predlctlve power to AFQT is againAuding Paragraphs :
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Chapter 5

SUMMARY, DISCUSSION AND CONCLUSIONS

The present study continues a program of research initiated by the Department of

. Defense (OASD/M&RA) in 1968 to better understand the nature of literacy, and the
role of literacy in aptitude assessment, job training, and jbb performance in the armed =
services (Sticht, 1975). The valué of research.on literacy is apparent ‘When it it realized
that all of the subtests of the Armed Services Vocational Aptitude Battery (ASVAB)
require the comprehension of written language; all military job technical skills training
programs require the comprehension and productxon of written language presented ina ° °
wide variety of formats (textbooks; technical manuals; charts, tables, forms; end of course
tests, etc.) and all military jobs are performed using a variety of written language tools
that personnel must comprehend and produce (Sticht and Zapf, 1975;| Curran, 1980).
Additionally, success in both military and civilian environments requires that personnel
be able to comprehend and produce written language and a wide variety of graphic tools
for thinking and performing such as street signs, dispensary notxces, finance forms, bus
schedules, etc. ,(Hooke and Sticht, 1981).

°

. A DEVELOPMENTAL MODEL OF LITERACY -

Because literacy is such a ubiquitously necessary, though rarely sufficient informa-
tion processing component in the performance of a wide range of military tasks, it is
important to have as sound an understanding as possible of the nature of literacy.

Chapter 2 of this report presents,.in a highly summary form, a conceptual framework
for understanding literacy that (1) defines various information processing skills involved
in litéracy; (2) discusses how such skills develop in relation to other skills, such as the
oracy skills of auding and speaking; (3) describes how knowledges and skills develop °

over time through four stages that are related by the fransformation and storage of
information in memory and, (4) discusses how the latter information is used to develop .
new capabilities for Gommunication and thinking. In the latter case, the model discusses
the development of: reading through the interaction of the skills and knowledges involved -
in visual information processing with the skills and knowledges involved in comprehend-
ing oral language, i.e., auding.

- Drawing upon the work of Fries (1963), the developmental model of literacy dis-
tinguishes three components involved in the communication process: Knowledge (mean-
ing; thoughts), lahguage as an internal representation of knowledge, and speech or writing
as external representations of the the internal’language signals, Accordmg to tHe develop-
mental model, the ability to comprehend*oral language, that is, to form internal language .
patterns from speech, and to use those pattems to construet knowledge (meaning; thoughts)
develops first, Then, in the typxcal case, in leammg to read, the person learns to use the
same internal language system in response to wnttep, graphic syibols, asis used in com- -
prehending spoken language In other words, auding and reading use the. same, orvery .. .
much the same internal language system for representing the same thoughts that is, A
they share the same meaning system. “Thus, in “learning to read, peopl'e‘leam to compre-
hend by readxng what they could prevlously comprehend by audmg. i

4
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Based on this analysis, it is possible to consider that performance on an aptitude
test, such as the Word Knowledge (WK) or ‘Automotive Information (AI) subtests of the = .
ASVAB may suffer if! (1) the relevant knowledge i is ‘not, in the person’s memory, (2) the
knowledge is there but the internal (oral) language for representing the knowledge is
missing; or (3) both the knowledge-and internal language are available but the person
cannot recode the external, graphic representation of langudge into the internal language,
or cannot do this efficiently enough to satisfy task requirements, as in a speeded test.
The third case constitutes the literacy (;eadmg) component of the aptitude test task.
Whenever a task includes the comprehension of written language, whether on a reading
test, an aptitude test, an in-progress or end of training paper-and-pencil achievement
test, or a job knowledge paper-and-pencil proficiency test, literacy (readmg) is a necessary,
though not sufficient, component of task performance.

4 i N v
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TI’LITERACY ASSESSMENT BATTERY (LAB) ) - '
[ [ . N

In the typical reading or aptitude test that requires reading, it-is not possible to l
determine which .of the three factors listed above, i.e., knowledge, oral language, or
reading may operate to limit performance on the test. To partially overcome this o
limitation, the Literacy Assessment Battery (LAB) was developed to determine if a per-
son who scores low on tests requmng reading actually has higher oral language skills and I
is, therefore, primarily unskilled in transfonmng the written language mto the earlier 5
developed internal oral language.

. The LAB test consists of three subtests (Chapter 3). The Paragraphs Tesb consists ° l
of four paragraphs, two of which are presented by spoken language for auding, and two .- /
of which are presented by-written language for reading. Questions are asked following Vi
each paragraph to indicate how well the materials can be recalled. By thjs means, com- ° 4
prehension and recall of oral language cgn be compared to comprehension and recall of l
written language.

The LAB Vocabulary Test consists 6f words taken from the Paragraphs Test to
determine if word knowledge might be a factor limiting performance by either or both |
audmg and readmg in the Paragraphs Test. In the Auding/Reading Vocabulary Test
the words from the Auding Paragraphs are presented both, orally and in written language
form. Here the intent is to give the person the choice of modalities because the main
interest isto find out if word knowledge is. known regardless-of modality. The Reading l
Vocabulary Test is glven in written language form. Thus, this t&st requires reading. By
comparing the Audmg/Readmg and Reading Vocabulary. Tests, One can gain an idea of
the extent to which having the Auding option enhances Vocabulary Test performance. I

The LAB Decoding Test is based directly on-the concept from the developriental
model that in reading the person transforms the graphic language into the same intefnal 5
language form. that results from auding. The,more efficiently one can accomplish this—* I
transformation, the more competent the person is considered to be at decoding writing ;
to intérnal oral language. To evaluate efficiency at decoding, the Decoding Test requires 3
the person t;o aud a spoken mésgage while at the same time reading a printed version .of

o
' - . . o R
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i

! Additional factors may affect the performance of aptitude test and other literacy tasks, such as the
amount of information that must be held in working memory to be used to draw mferences for mak:ng
responses, ete,, bt these task deinatids are not conndered here, | . oo >
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the message. Then, from time-to-time, a word being spoken differs from a wqed on.the

printed page, and the person must circle, this mismatch. By accelerating the rate of speech,

one can determine how efficiently the person can perform this simultaneous auding and

reading task in which both oral and printed external forms of language must be converted

into the same internal form of language so that a “same” or “different” judgement can _ -

be made. Poorer decoders will not be able to perform thrs task well at the faster rates

of speech.

With the three subtests of the LAB, it is possible to determine whether a person can

comprehend and remember connected discoupse presented in spoken form better than in

written form, whether the person knows the vocabulary of the paragraphs but cannot ’

process connected discourse well, and whether or not the person is an efficient decoder.
NORMATIVE DATA FOR THE LAB ; ) '

To determine the distribution of auding and reading skills in the population of
militaty applicants, Mathews, Valentine, and Sellman (1978) administered the LAB test
to over 4,500 applicants. The present research analyzed the LAB data obtained by
Mathews et al. to develop normative data for the LAB, and to relate scores on the LAB
to other literacy tests and composite scores of the ASVAB. Chapter 3 presents the
details of this analysis. Major findings include:

(1) - Comparison of auam and reading. Consistent wrth the developmental model
it was found that:

e Auding and reading are highly correlated (.73 for LAB Audmg- and Readmg
Paragraphs) mdlcatrhg that people who are unskilled at reading are also ~
the least skilled in comprehending oral’language. 3

\ﬁ
e The lower the reading skill, the more likely one is to find people who compre-
hend, better by auding than by reading; however, oYerall, across the full
range of reading skills in the norming population, except at the very lowest
levels, people tended to perform better by readrng than by auding, This .
suggests that for the majority of poor readers who apply for military service, -
literacy (decoding) problems are accompanied by oracy (low internal pral -
language vocabulafy and ability to process cornected discourse) problems.

® Performance on the LAB Vocabulary Tests exceeded performance on LAB
Paragraphs Tests suggesting that though knowledge of the vocabulary used

* to express the concepts presented in the Paragraphs Tests was fairly high in .~
the norming population. Processing of connected discourse, as in lectures or B
textbooks, presents additional demands that make the task more difficult. 2

e Performance on the LAB Auding/Reading Vocabulary test exceeded perform-
-ance on the LAB Reading Vocabulary test across all levels of reading skill.
Analyses of a sample of answer sheets suggested that because the Auding/

* Reading method forced examinees,to consider each item and them move

along te the next, more people completed the Audmg/Readmg:Nocabulary '
test than the Reading — only Vocabulary test. Thus, the method of infor- . : A

mation display, and not necessarily the modality of information presentation "
may have resulted in a’more complete and accurate assessment of people’s 43
vocabulary knowledge with the result {g higher Auding/Reéiding Vocab-—— - - S
ulary test scores across reading grade levels. This suggests that other vocabu- SO
lary tests that rely solely on self-pacmg, such as the Word Knowledge (WK) ‘ ey
subtest of the ASVAB, may underestimate vocaQulary knowledge and hence ' :
" aptitude for learnmg of ‘verbal matehals

.

; T /{ . v ) v -
J LIS et . kA

&
RIS
Al




4

3
N

(2) Correlations of thé‘LAB With Other Literacy Tests, Tables 13 and 14 show.

o Pérfotmance on the LAB Decbding Test showed 'an average systematic

decline as the rate of speech was increased, indicating that efficiency of
decoding is, indeed, stréssed by this technique. The correlation of the
Decoding total score with Paragraph Reading was .77 while it was .63 with
the-Auding Paragraph test. This suggests a greater relationskip to reading
than to auding skills as would be expected if reading decoding is an add1~
tional process to auding.

-

intercorrelations among the LAR subtests and the subtests gf the Gates-MacGinitie,
Nelson-Denny, Basic Skills Assessment, and ASVAB tests.. Thé data indicate that:

Ej\.

&

e Correlations of Space Perception, LAB Auding Paragraphs, and LAB Read-

- and SI tests. Here as the correlations of Table 14 suggest, space: perception

ing Paragraphs with other general literacy tests increase in that order, with
average correlations of .35,-.63, and .73, respectively. These data were
interpreted as indicating that, consistent with the developmental model,
skills develop from prelinguistic modes of information pick-up through

"looking and listening to form internal images; then, listening to speech

leads to oral language; and finally, looking at written language combmes
visual information plck-up with oral languaging to produce reading. Thus,
all reading assessment is smultaneously an assessment of ‘space (imagery)
perception and languaging as well as decodmg of writterr symbols. Agcord-
ing to this model, correlations amdrig literacy tests ought to be highest when

. reading tests are related to other readmg tests, next highest when oral language

tests are correlated with reading tests; and least highest when a measure of
the prelinguistic skills of looking and hstenmg to form mtemal images .
is correlated with reading tests. This is the pattern of the correlations glven
in Table 14. .

Correlations of the Space Perception, LAB Auding Paragraphspand LAB X
Reading Paragraphs tests with the special knowledge literacy tests of the
ASVAB show increased correlations among Space Perception and the

special Knowledge tests, and decreased correlations of LAB Auding and
Paragraph tests with the specml knowledge tests in comparison to the general
literacy tests. The diffefences in correlations among general and specific
knowledge literacy tests suggest that people’s relative rank order on a
literacy test will depend, among other things, upon the particular body of
knowledge being addressed by the test. Additional analyses indicate, for
instance, that the Automotive Information (AI) subtest of the ASVAB _—
correlates .73 with Shop Information (SI), which is what would be expected -
if related bodies of special-knowledge are being addressed, via language and
imagery mediators, in these two.tests. This correlation*holds even though Al
correlates only .43 with the LAB Reading Paragraphs test, and at a similar
value for the Gates-MacGinitie pnd Nelson-Denny reading tests. This, sug-

rrrrr

or general language knowledge, such as use of fungtion words (the, an, ete. )
and syntax thatis playing the major role indrdering examinees on the AT

and oral and written language skills are absolutely necessary for test perform-
ance, yet they are clearly not sufficient. Well structured bodies of knowledge,
sometimes called schemata- (Rumelhart/;:198 -appear to play a, predommant
role in the spec:al knowledge literacy tests e ASVAB. -
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PREDICTING SUCCESS IN THE MILITARY WITH THE LAB .

Earlier research (Sticht, et al., 1970) suggested that assessment of oracy skills in
addition to the literacy skills assessed in the AFQT might permita more accurate .
identification of less literate applicants for military service who could, by virtue of
their oral language skills, benefit from mlhtary training and perform satisfactorily on
the job. Because the LAB assesses both oracy (auding) and hteracy (reading) skills,
it’ permits the evaluation of this-hypothesis.

Chapter 4 presents the details of a study to evaluate the LAB as a potential supple-
ment to the AFQT for predicting succew the /military. Major findings are:

e Predicting qualification status. The LAB total score correlated almost as
well with Qualification status (qualified vs not-qualified for military service) -
as d1d the AFQT which was actually used in determining the qualifi¢ation
status. The LAB total score accounted for 35% of the variance in the
Qualification status criterion, while the AFQT accounted for 40% of this
variance. Adding the LAB Reading Vocabulary subtest to the AFQT
produced a multipie correlation that accounted for 45% of this variance.
These correlations reflect, to a large extent, the fact that both the LAB

. ‘ and AFQT assess language and reading knowledge and skills (AFQT and noo

LAB Total scores correlate .71).

® ‘Predicting attrition. The prediction of attntlon from military service was
performed separately for attrition in the first six months, which reflects
the learning demands of initial entry and job training and orientation, and
months seven through 30, which reflects a period of job performance in ) ~
which cognitive skills are stressed least. Additionally, months to-attrition o
was used as a Cntenon for just that subpopulatlon which in fact attrited.

— Attrition in the first six months. The LAB Audmg Paragraphs test
correlated -.18 with attrition in the first six months which was 31% of

.,

"

' the maximum correlation of —.59 attainable with the point-biserial corre-

lation analysis. AFQT correlated -.11 with six months attrition. The
LAB subtest that emerged as the best addition to supplement the AFQT —
‘ was LAB Auding Paragraphs, though the multiple correlation of -18 o
did not-exceed the first order correlation of LAB Auding Paragraph’
with attrition.
ition in‘months 7-30. Again LAB Auding Paragraphs was the best |
LAB subtest predicting attrition in months 7-30, with an r of -.13 com-

pared to anr of -.11 again for the AFQT. Also, the LAB Auding Para- - ' /,b
graphs emerged as the beft Supplement to the AFQT and increased the r _
from -.11 to +~.14 (maximum r equals -.62 using the ‘point-bisetial corre- ‘
lation analysis). . . W o
¢ - . -
. — Predicting total attrition across 30 months. The LAB Auding Paragraphs | e

once again was the best predictor of this criterion with a correlation of
-20 compared to -.15 for the AFQT. Also, the LAB Auding Paragraphs
test efterged as the'best supplement to the AFQT and increased the corre- |
lation from -.15 to -.21, not much better than the LAB Audmg Para-

graphs test alone. .

— Predicting months to attrition. The Lab Readmg Vocabulary subtest«
was the best cognitive test predictor of this-continuous variable, .

.
2
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with a correlation of .20. The AFQT correlation with this variable was
. less than .01. The-LAB Reading Vocabulary test emerged as the best |
) supplement to the AFQT for predlctmg this criterion and mcreased the r
from .01 to .23. N

e Predicting promotion (paygrade achieved). Education level emerged as the
best predictor of paygrade achieved, with an r of .22 compared to .20 for i
the AFQT. The LAB Auding Paragraphs test emerged as the best LAB
subtest to supplement the AFQT and increased the r from .20 to .22.

{4) Con'&spondence between predictor and criterion variables. The foregoing -» -
supports the hypothesis stated earlier that adding oracy skills to the literacy skills assessed I
by the, AFQT might improve the accuracy of selection and classification procedures. Whereas
in no case are correlations very large, nonetheless, in four out of the five predictive validity
evaluations, the LAB Auding Paragraphs subtest emerged as the best LAB subtest to supple- |
ment the AFQT.

The fact that attrition correlation coefficients were, in general, quite small, may reflect |
the lack of correspondence between the predictor and criterion variables. As Table 16 '

. .
‘
k_J ‘
. ~ M
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shows, attrition due to behavior problems includes a number of factors, such as fraudulent
’L\/ entry, that may have little base in cognitive task performance.. The fact that, in the
present study, the prediction of attrition in the first six months was more accurate than
in months seven through 30 is consistent With the fact that the first six months of service
' makes heavier demands on oracy, literacy, and learning skills'like those assessed in the
- LAB (Sticht, et al., 1976; Sachar and Duffy, 1977).
When general raad.mg tests ‘and aptitude tests that involve readmg (e.g., the AFQT)
were used to predict various job proficiency indicators in an earlier study (Sticht, 1972),
it was found that correlations of reading and AFQT tests were highest for predicting per-
formance on job reading task tests (r = .78-.64), next highest in predicting job knowledge, ,
paper-and-pencil tést scores (r = .57-.36); lower in predicting hands-on job performance
test scores (r = .40~.30) and lowest for predicting supervisor ratings (r = .17-.06).
The latter are within the range of values found in the present study for predicting attrition.
In general, the foregoing supports the “point-to-point” theory of Asher, which
Vineberg and Joyner (1981, p. 31) éxplain considers that “Higher validities may be
possible when common or similar elements are present in the predlctor and criterion.”
Thus, when literacy is a component of both predictor and criterion variables, predictive .
validity should be higher than when literacy is not a common element in the two varia- , )
bles, Inasmuch as the present study used job performance criteria with an unknown, ’
‘- but prwimubly small point-to-point relationship to the-oracy, literacy, and aptitude
 tests used, it is not surpnsmg that, even though the LAB Auding Paragraphs test doubled
or tripled the variance in attntlgg predictable by the AFQT, . overall predictive validity .
o : " coefficients were relatively small. A forthcoming report will examine the effects on the-
prediction of attrition through separate analym of data for the different armed services.

hy

CONCLUSIONS ’ "'

Understanding the nature of literacy and the relatianship of literacy to aptitude assess- e, "}
T . ment can lead to improvements in selection and classification. The administration of the S
’ ‘ Literacy Assessment Battery (LAB) based on the developmental model of literacy described
- g ' in Chapter 2 increased the validity of the . AFQT two or threefold in predicting attrition . -
5 from the military in the first 30 months. Continued exploration-of the nature and mter-
Riasns . relationships among oracy hteracy, and vocatmnal aptitude tests is suggested by these - °
3 ‘ - results. .
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Appendix A
NORMING DATA FOR THE
LITERACY ASSESSMENT BATTERY (LAB)

This appendix contains tables for converting LAB raw
scores into percentile scores, reading grade level scores on
three reading tests, and ASVAB composites (GT and AFQT).
See Ghapter 3 of this report for instruction in using these
tables. . Further information is given in: T. Sticht, L. Hooke,
and J. Caylor. Manual for the Administration and Interpre-
tation of the Literacy Assessment Battery (LAB). Final
Report 81-10. HumRRO FR-ETSD-81-10. Alexandria, VA:
Human Resources Research Organization, May 1981.
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Table A-1 1 ~ : 1
. . Norms for Converting Auding Paragraphs .Raw Scores Into .
. - Reading Grade Level Equivalents, ASVAB Composite e : |
* Equivalents and Percentiles {
Y
. . Auding Gates- Nelson )
it Paragraphs MacGinitie Denny AFQT, GT
Raw Score Percentile RGL RGL °  BSA Pgrcemile Percentile
0’ 1 2.2 1 1 ¢
o 2 2.5 6.1 3 2
2> 4 29 6.3 4 5
3 5 3.2 6.4 5 . 6
4 6 3.5 65 ° 6 7 *
5 8 3.9 656 7 8
° 6 10 44 6.7 8 9
7 12 4.7 6.9 100 10 10 .
8 15 5.0 . 7.0 109 11 k|
9 19 5.4 1.2 12 12 13 .. .
10 2 5.8 73 - 19 13 1"
1" 27 6.3 , 1.6 126 15 16 .
12 33 *6.9 7.8 133 18 | 19
13 38 1.5 '8.2 142 22 22
14 45 8.2 8.7 149 27 29
15 51 9.1 9.2 183 32 35
18 59 - 99 10.0 160 41 44 .
. - 17 - <7 1.1 165 52 55
18 76 , 1 ‘12,2 170 50 64
19 -, 82 11.8 13.1 172 67 0 -
i 20 1.2 138 176 78 , 78
- 21 1.9 14.7. 179 86 . 84
2 14.9 179 9 %0
i3 . 150 181 W 95 -
- Ty 1
.. 2% o . u e 99 .
) ' ‘
]
H
‘ T T
. i
! N 56 \ ' '




Table A-2

Norms for Converting Readinig Paragraphs Raw Scores Into
Rudmg Test Grade Level Equivalents, ASVAB Composite
Equivalents and Percentiles

Reading Gates- Nelson- .
Paragraphs MacGinitie Denny AFQT GT
Raw Scare Percentile RGL RGL Percentile Percentile -
Pl 0

2.2

2.7 6.1

2.9 6.3
. 3.3 6.5

3.7 - 6.6 A)

4.1 6.7
44 ! 6.8°
4.7 6.9
4.9 1.0
5.3 1.1

5.7 1.3
6.0 7.4
6.4 7.6
6.9 79
1.4 8.1

19 85
8.5
9.4

10.0

10.7

1.2
1.7
11.8
11.9

0 ~w oo W N - O

w

—d e e e e
oW - O

.
— h
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Table A-3

Norms for Converting Auding/Réading ygdabulary Raw Scores
. - Into Reading Test Grade Level Equivalents, ASVAB Composite
Equivalents and Percentiles

Auding/Reading

Gates * Nelson- .
Vocabulary MacGinitie Benny AFQT 6T
. Raw Score Percentile RGL RGL BSA P;rcentile Percentile
/
. _
1
2, -
3
4 7
5
6 . -
7 2.1 .
8 2.2
9 2.2 -
10 1 23 1 r
1 -2 .5 2 3
12 3 L2171 r 6.1 3 5
13 4 3.0 6.4 4 5
- LI 5 33 6.5 5 8
15 7 3.7 6.6 g o 7
16 8 3.9 6.6 7 8
17 9 42 6.7 ‘8 9
18 1 4.5 6.8 10 9
19 13 438 6.9 , 100 1" <10
T 20 /15 49 18 105 n 1
21 17 5.2 1.1- 107 12 12
' 2 -2 5.5 7.2 114 13 13
oo 23 24 5.9 7.4 119 15 15"
u 30 6.6 1.7 R k| 17 17
B . & ’.w'
o2 40 .13 83- 182 ]
2 8 3.2 3.3 156 3
. 27 76 1.2 121 170 60
2 99 S 1.9 15.0 181 ‘99
. £ ' ’ ';!,- 2
) /
4( |
‘ir.',.‘;i%q . ‘~. m' .
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Table A-4

Norms for Converting LAB Reading Vocabulary Raw Scores Into
Reading Test Grade Level Equivalents, ASVAB Composite
. Equivalents and Percentiles !

>

-
o W

Reading Gates- Nelson- ‘
Vocabulary MacGinitie Denny AFQT GT
Raw Score Percentile RGL RGL 8SA Percentile Percentile
0 '
1 . §
2
3 21
4 2.2
5 1 23 - 1 1
6 2° 2.5 ] \ 2 <3
7 3 2.7 6.1 3 5
8 4 2.9 6.3 4 5
9 4 3.2 6.4 4 5
10 5 3.5 6.5 5 6
11 6 3.6 6.6 -5 6
12 8 3.9 6.6, 7 k:
.13 9 4.1 6.7 8 9
14 10 4.4 6.7 ° 9 9
15 1 4.5 . 68 10 9
16 12 47 6.9 100 10 10
17 13 48 63 13 1" 10
18 16 50 10 105 12 1
18 17 5.2 7.1 107 12 1?2
2 2 55 1.2 1 13 Ty
21 23 5.8 " 1.3 119 15 15
- 27 6.2 75 126 16 16
3 2 638 7.8 133 18 18
24 » 7.6 8.2 142 23 23
3 - 8.7 LX) .18t - 3
% 82 10.2 10.2 163 LT 48
27 K , 1.8 131 1M 1 .
28 99 1.9 1Bl 181 98 99
. f‘({'; \ L}
\ “% ; 1
. )
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Table A-5

12

Reading Test Grade Level/Equivalents, -

x Norms for Converting LAB Decoding Raw Scores into

ASVAB Composite Equivalerits and Percentiles

Ogcoding . Gates Nelson: .
. Raw, . MacGinie, Denny AFQT GT
Score Percentile RGL RGL B8SA Percentile Percentile
. — -
T Decoding 100 WPM .
0 2 2.6 6.1 2 3
1 3 29 6.3 3 5
. 2 ) 3.2 64 - 4 5
¢ 3 5 33, 6.5 5 ]
s 6 36 6.5 5 7
® 5 8 .39 6.6 7 8
] 10 45 6.7 100 Vg 9
7 15 49 7.0 105 n 1
8 23 58 . 13 119 15 15
9 41 738 84 144 24 25
+10 89 11.9 15.0 181 99 99
: Decoding 150 WPM :
0 3 2.7 6.1 3 5
1 v 5 33 6.5 ] ]
2 ] 37 6.6 5 oy
3 9 41 6.7 7 9
4 3] 45 6.8 100 8 9
5 14 48 6.9 103 1 10
] 18 57 11 110 12 12
7 2 59 1 119 15 15
8 k" A 80 135 19 20
.9 56 9.6 9.6 158 37 1Y)
10 93 119 15.0 1817 99 99"
Decoding 200 WPM -
- 0 5 33 8.5 5 6
1 ¢ 8 41 * 87 7 8
2 13 4.8 6.9 100 9 10
) 3 17 5.2 7.4 107 1" 11
> 4 23 58 13 119 15 ) 14
5 29 6.4 1.7 128 17 17
] 37 14 8.1 149 21 n
7 4 85 8.9, 151 2 30
8 3 10.2 10.1 183 - 5. 49
9. 82 11,6 121 n ‘68 10
10 99 13 15.0, 181 ya 49 ]
o 13 a1, 88 100 'y 10
1 b7} 5.8 1.3 u7 14 1"
2 3 67 . 13 . 130 18 18
2 3 5 33 12 - % 2
o4 7 | ¥} 2.0 18 .38 2
5 33 99 i) .. ]
.8 s s L1 2, s
7 1.2 11 ™ n' o
s " e 122 17 n n
© 9 3 1 RN ” . "
.10 9 119 “18.0 H I ]

IRl




Table A-6

Norms for Converting LAB Decoding Total Scores Into

Reading Test Grade Level Equivalents,

ASVAB Composite Equivalents and Percentages

Decoding Gates- Nelson.
Total MacGinitie Denny AFQT GT
Raw Score Percentilg RGL RGL BSA Percentile Percentile
0 1 2.3 1 1
1-2 2 26 R R 3 3
34 4 3.0 '6.2 4 6
5-6 5 3.2 6.4 5 6
78 6 3.6 6.5 5 7
9-10 7 38 6.6 6 7
11-12 9 4.1 6.6 . 8 9
1314 n 45 6.7 100 9 10
, 15-16 13 47 6.9 103 10 10
17-18 15 5.0 7.0 105 n n
13-20 19 5.4 1.2 112 13 13
21-22 22 5.8 1.3 1M 14 14
2324 27 6.2 1.5 126 16 16
25-26 233 6.9 1.8 135 18 .19
27-28 40 1.6 8.3 142 23 24
29-30 47 84 8.8 151 28 30
31-32 96 9.6 9.7 158 1} 42
33-34 67 10.6 10.9 165 ° 50 53
3536 73 114 12.6 172 68 67
37-38 90 1.8 14.1 176 80- 78
3940 99 ng _ 15.0 18te 99 8

T




>

*

i

Table A-7

Norms for Converting LAB Total Raw Scores Into

Reading Test Grade Leve! Equivalents, ASVAB Composite

Equivalents and Percentiles

LAB Gates- Nelson- C

Total . MacGinitie Denny . AFQT GT
Rau{ Score Percentile RGL RGL BSA Percentile Percentile
020 1 31 :

11 1° 2.2 . 17 1
" 2630 2 2.4 2 2
31-35 2 2.6 6.1 3 , 2
36-40 3 2.8 6.3 3 5
4145 4 3.1 6.4 4 5
4650 6 35 6.5 <5 6
51-55 7 3.8 6.6 6 7
56-60 8 14,1 6.6 7 8
61-65 10 43 6.7 9 9
6670 11 4.6 ¢ 6.8 10 10
71.75 13 4.8 6.9 100 n 10
76-80 15 5.0 1.0 105 1 1
81-85 18 5.2 7.1 110 13 12
8690 22 5.8 1.2 117 14 14
91-95 25 59" 14 121 15 16
96-100 29 , 6.5 1.7 128 17 17
101-105 B 11 8.0 137 19 o
106-110 42 yX: © 85 144 25 26
11115 48 1. 8.9 151 30 - %
16120 57 . 9.7 98 158 33 43
121-125 68 10.6 10.9 165 52 54
126130 .19 1.4 126" 172 2 87
131-135 90 .17 14,1 176 80 79 .
136-140 97 S L KB 5.0 179- 91 90
141-144 ~ 99 . 181 ' 99 99
- 7/
{
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’ Table A-8 ' SR .
Norms for Converting Gates-MacGinitie - S .
‘ Reading-Levels to Levelson' =,
- ABLE and TABE Tests - : ‘ - )
- * Gates-MacGinitie ABLE TABE .
4.0 5.5 B
a1 5.6 -
4.5 5.7 :
4.6 5.8
4.8 6.0 )
5.1 6.2 '
5.3 6.3 . ‘ .
5.4 6.5 .
5.6 6.6 K
5.7 6.7 «
. -
5.8 6.8 8.0
6.0 6.9 8.1 oA
6.1 " 7.0 8.1 .
6.2 7.2 8.1 s J
.3 1.3 8.2 |
6.4 " 140 8.3 ‘
6.6 1.5 8.4 o -
6.7 7.6 85«
7.0 1.7 8.9
1.2 7.8 9.0 i
14 18 . 9.1 ) ’
1.5 8.0 82 = >
7 T8 9.4 ¢
8.1 8.2 85 . '
8.4 8.3 965 . r-
. {
8.7 8.5 9.7 . - ‘
8.9 - 8.6 K S X '
89 ° 8.6 9.8 N ‘!
90 - Y 87 9.8 \
9.3 8.8 99 . : o
5 89 99 P
8:7 3.0 10.0 S )
100 82 - 10.1° :
0.4 9.4 10.2 .
e 85 10.3 <
188 4.6 ol
1o 38 105 . N
. ns 8.1, 10.8
15 1.3 n2 .
ny 04 13 oy ‘ -
e+ 0.5+ T4+ "
. - ._*.. ﬁ L4 /s
R L .~ -
- 13 N
S LS AN : !
e bt ¥ ‘{ ‘{*" ? :ﬂ% ) ;: M -
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